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Executive Summary

A legislative mandate required the Massachusetts Department of Public Health (DPH)
to conduct a baseline study to investigate three topics: (1) Patterns of use, methods of
consumption, and general perceptions of marijuana; (2) Incidents of impaired driving
and hospitalization related to marijuana use; and (3) Economic and fiscal impacts for
state and local governments. Pursuant to Section 18 of Chapter 351 of the Acts of
2016, a Report of Findings was submitted to the legislature on June 29, 2018. This
document serves as the Final Report.

Summary of Findings
(1) Patterns of Use and Perceptions of Marijuana

1 A survey of adults in Massachusetts suggests that approximately 21% of adults have
used marijuana in the past 30 days. The proportion of marijuana use was highest
among those 18-25 years old. Smoking is the most common method of marijuana
consumption, although more than 40% of marijuana users report using multiple
methods of use. More than half of adults perceive marijuana to have slight or no
risks, and use marijuana for non-medical purposes.

1 A survey of patients who use marijuana products for therapeutic use suggests these
individuals use marijuana treatments for approximately 24 days a month, with the
majority of respondents using a marijuana product for at least 21 out of the past 30
days. On average, respondents spend at least $246.00 on marijuana each month,
and use at least 3 different modes of use. The most common method of marijuana
administration is smoking (combusting) dried flower (65%), followed by vaporizing
marijuana concentrate (62%) and eating marijuana products (51%).

(2) Incidents of Impaired Driving and Hospitalization

1 Tools to reliably ascertain levels of marijuana exposure and impairment in the field
do not currently exist. Marijuana has cognitive and behavior effects in the areas of
automative behavior (i.e., well-learned skills), and executive function impacts (i.e.,
how the user interacts with traffic). These effects have not been reliably linked to a
level of marijuana or THC in the body.

1 In a survey of Massachusetts residents, among respondents that use marijuana, the
prevalence of self-reported driving under the influence is 34.3%. Overall, 7.2% of
the adult population drove under the influence of marijuana in the past 30 days, and
11.3% of adults rode with a marijuana-using driver in the past 30 days. This is
similar to estimates from a survey of medical marijuana patients that found
approximately 10% of respondents drove under the influence in the past 30 days.



Retrospective evaluations of fatal crash data suggest that drivers who died in a fatal
crash are much more likely to have had their blood tested for marijuana, than drivers
who survived a crash in which there was at least one fatality.

Marijuana-related treatment is a small portion of the overall volume of substance use
disorder treatment episodes. In a statewide-survey of Massachusetts, no
respondents reported marijuana-related use of emergency room or urgent care
facilities.

The number of marijuana-related calls to the Regional Poison Control Center in
Massachusetts has been increasing over time. The calls include incidents of
unintentional exposures among children, with the majority of calls related to 10-19
year old individuals, and/or exposure to dried marijuana flower. The proportion of
calls increased after medical marijuana was available in the Commonwealth.

(3) Economic and Fiscal Impacts for State and Local Governments

T

Economic projections suggest that marijuana will increase Massachusetts state
revenue by about $215.8 million in the first two years of retail sales. The increase
will largely come from sales and excise taxes collected on retail purchases. Based
on experiences from states with existing legalized adult use, sales tax revenue will
be higher in the second year ($154.2 million), as compared to the first year ($61.6
million).

Economic projections of the impacts to local government, suggest that local tax
revenue over the first two years of retail sale are projected to be highest in the most
densely populated regions (ranging from $233,498 to $2,875,048), with considerable
fluctuation in two-year revenue projections among high-density suburban cities and
towns (ranging from $68,139 to $991,873, over the two year period).
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Introduction

A legislative mandate required the Massachusetts Department of Public Health (DPH)
to conduct a baseline study to investigate three topics: (1) Patterns of use, methods of
consumption, and general perceptions of marijuana; (2) Incidents of impaired driving
and hospitalization related to marijuana use; and (3) Economic and fiscal impacts for
state and local governments (Chapter 351 of the acts of 2016). This study, referred to
as the Marijuana Baseline Health Study (MBHS), was conducted by DPH, under the
leadership of the DPH Commissioner, in consultation with the Executive Office of Health
and Human Services, the Executive Office for Administration and Finance, and the
Executive Office of Public Safety and Security. Pursuant to the legislative mandate,
DPH entered into an agreement with the following research entities to assist with the
execution the study: University of Massachusetts Donahue Institute, Mathematica Policy
Research Inc., and JSI Research and Training, Inc. Pursuant to Section 18 of Chapter
351 of the Acts of 2016, a Report of Findings was submitted to the legislature on June
29, 2018. This document serves as the Final Report

Topic 1: Patterns of Use and Perceptions of Marijuana
a. Retrospective Evaluation

A retrospective analysisofpr evi ous surveys of fAmarijuana us
comparing national and state-specific information from three states which have

legalized marijuana, compared to three states which have not. This evaluation was

conducted to identify indicators which may be sensitive to factors associated with

legalization of marijuana, thus providing a valuable reference to monitor trends in use

and perceptions of marijuana as the legalization of marijuana progresses. This

retrospective analysis suggests that thirteen different indicators from national surveys

with information available at the state level appear to be responsive to factors

associated with the legalization of marijuana and sensitive to changes over time. These

indicators include evaluating if minors haveiever used marijuana, 0 and

occasional use poses no risk of harm. o The e

similar indicators in adults is valwuable, as

great risk from smoking marjuanaonce a mont ho and fAany wuse in
b. Statewide Survey

A cross-sectional population-based survey of adults was conducted to assess past 30-
day use of marijuana, alcohol, and other substances. For each of these three substance
types, the survey collected information on frequency of use, spending on the substance,
driving under the influence, riding as a passenger with a driver under the influence, and
use of emergency room or urgent care services. The mail and web-based survey was
designed to be representative of adults in Massachusetts, age 18 years or older.
Participants were chosen randomly using address-based sampling from a list of
Massachusetts residential households obtained through a sampling vendor. The sample
was stratified by 6 regions (Boston, Central, Metrowest, Northwest, Southeast, and



Western). A simple random sample of 15,000 addresses were selected to participate
with an equal number of households (n = 2,500) selected from each region.

Once duplicates were removed from the study results, there were 3,022 individuals that
responded to the survey (21.8% response rate). The respondent data was weighted to
allow estimates to be representative of the entire Massachusetts population. These
weighted results suggest that 21% of adults in Massachusetts have used marijuana in
the past 30 days; 26% of men and 17.0% of women. The proportion of marijuana use
was highest among those 18-20 years of age and 21-25 years (54.4% and 49.1%,
respectively), as compared to older age groups. Eighteen percent of adults aged 26 or
older had used marijuana in the past 30 days. By region, residents in the Western area
of the state report the highest prevalence of past 30-day marijuana use (~30%). Among
marijuana users living in Massachusetts, most are White, 70.8%, and many fewer are
Hispanic, 12.0%, Black, 7.1%, other, 6.9%, or Asian, 3.2%. In statistical analysis of the
data (which accounted for the effect of other factors), race/ethnicity was not associated
with marijuana use, suggesting that the likelihood of using marijuana is similar for each
group (compared to Whites). Fifty-three percent of adults perceive marijuana to have
slight or no risks. The patterns of marijuana consumption indicate that smoking is most
common, although 43% of marijuana users report using more than just one method.
More than half of all adult marijuana users (56.0%) report using marijuana only for adult
non-medical purposes. Data suggest that men are more likely than women to report
past 30-day use, and adults 18-20 years old are more likely to have used marijuana,
compared to adults older than 26 years old. Marijuana use is positively associated with
past 30-day alcohol use. Population groups such as men, White, non-Hispanic
individuals and individuals age 18-20 years had the highest prevalence of marijuana
use, when compared to other groups.

C. Survey of Medical Use of Marijuana Patients

An online survey of the patterns of use and perceptions of marijuana was sent to
patients actively using medical marijuana. The survey remained open for approximately
5 weeks, with a stated goal of characterizing how regulated legal retail marijuana is
consumed in Massachusetts. The survey included 81 questions focused on collecting
information on demographics, product use, methods of use, perceptions of medical use,
driving behavior, alcohol consumption, non-medical use of prescription drugs and other
substances, and combined substance use.

A total of 6,934 participants completed the entire survey, for a response rate of 16%.
There were no notable differences between respondent gender, age, or county of
residence as compared to the eligible population (i.e., all patients). On average,
respondents indicated marijuana use for 23.5 out of the past 30 days, with over 60%
reporting marijuana use at least 21 out of the past 30 days. However, 8% of
respondents reported no use of marijuana or marijuana products in the past 30 days.
Over 65% of respondents reported using marijuana or marijuana products for medical
purposes for at least 1 year, with approximately 1 in 5 of respondents using marijuana
or marijuana products for medical purposes for at least 3 years. On average,



respondents reported spending $246 on marijuana products in the past 30 days, with a

significantly larger amount spent among respondents under 50 years old and among
respondents with an educational at@nai nment | e
average, participants reported using approximately 3 different modes of use in the past

30 days. Approximately 16% of respondents who indicated marijuana use in the past 30

days reported using only 1 method of administration, while over 30% reported using 4 or

more methods. The most common method of marijuana administration was smoking

dried flower (65%), followed by vaporized marijuana concentrate (62%) and edible

marijuana products (51%). The amount of product used varied by gender, age group,

and educational attainment. A significantly larger proportion of males compared to

females reported using vaporized dried flower or a concentrated preparation of THC
referred to as Adabbingd, while a | arger prop
reported using sublingual or orally administered uptake products and applying topical

cannabis products to the skin. A significantly larger proportion of respondents 50 years

old or younger reported smoking (combusting)
vaporizing dried flower, vaporizing marijuana concentrate, dabbing, or consuming edible

marijuana products. A significantly larger proportion of respondents with an educational
attainment | ess than a Bachelords degree repo
compared to respondentswithaBachel or 6s degree or higher.

All respondents were asked questions related to their perceptions of the medical use of
marijuana. Over 65% of respondents reported that they believed marijuana products
have been 0viatregtingetteif reedital conditton(s), while an additional 26%
believeduseof mar i j uana tAmost80%foferdsordentsirepoeted dhat
they had fAsomewhat higho or fAvery higho confi
uncontaminated products when purchasing marijuana or marijuana products at a
registered medical marijuana dispensary. All respondents were asked questions related
to positive and negative outcomes/consequences of their marijuana use. Overall,
respondents reported high rates of positive outcomes/consequences of marijuana use,
and little obvious harm. Among all respondents, 78% reported positive changes in their
mood or mental health, and 67% reported improved physical health. In addition, 83% of
respondents reported no negative outcomes/consequences related to their marijuana
use. Approximately 10% of respondents reported driving or operating a car or other
motor vehicle while under the influence of marijuana in the past 30 days.

Topic 2: Incidents of Impaired Driving and Hospitalization
a. Measuring Marijuana and Driving Impairment

Marijuana intoxication can impair psychomotor and cognitive functions related to driving

and increase the risk of involvement in a motor vehicle crash. A literature review was

conducted to examine the state of the science on quantifying marijuana and impairment

leading to the inability to operate a motor vehicle. Various point-of-collection (POC)

devices/kits were compared to standard analytical chemistry methods (e.g., gas

chromatography mass spectrometry, or liquid chromatography- tandem mass
spectrometry) to det e rtatahydocanrabnoldTHC)rtteet i ons of

10



primary psychoactive compound in marijuana. While some of the POC devices showed
a screening-level accuracy that meets or exceeds recommended standards, they are
limited in their ability to serve as a diagnostic tool to indicate driving impairment. The
review of studies assessing cognitive and behavioral impacts of marijuana that are
relevant to driving indicate that marijuana has cognitive and behavior effects in the
areas of automative behavior (i.e. well-learned skills), especially for occasional users,
and there also are likely executive function impacts (i.e. how the user interacts with
traffic) for some users. Additional research is needed to establish baseline levels of
cannabinoids in blood, urine, and saliva, and the relationship between these levels and
marijuana use. Additional data are also needed to characterize the variability in
cannabinoid levels across product types and modes of consumption.

b. Baseline Assessment of Medical Use of Marijuana Patients

As a follow-up to the survey of Medical Use of Marijuana patients described above,
DPH conducted a biomonitoring study to evaluate baseline levels of
tetrahydrocannabinol (THC) and 1-nor-9-carboxy-g Stetrahydrocannnabinol (THC-
COOH) in the blood and urine of patients that were regular marijuana consumers. This
study, referred to as the Baseline Assessment of Medical Marijuana Patients (BAMMP)
Study, was conductedintwodist i nct phases. The first
leveraging the patient survey component of the MBHS sent to 42,519 active medical
marijuana patients, and included opinion, attitude, and perception questions as well as
guestions specifically addressing the magnitude, frequency, type and method of
marijuana use. The survey also collected data on the social and demographic
characteristics of respondents, including: age, gender, race/ethnicity, employment
status, income level as well as county and zip code of residence. Recruitment of
BAMMP study participants from the 6,934 patient survey respondents was achieved by
creating a pool of respondents that indicated an interest in participating in a follow-up
research study (e.g., question No. 81 on the patient survey; see Appendix B). From this
pool of 2,113 interested individuals, 333 participants were selected for follow-up for
study participation based on a sampling methodology to generate a sample
representative of the geography, race/ethnicity, age, and gender of the statewide
popul ati on. Tbhaes esdedc opnhda sfief ioefl dd he BAMMP
recruitment, scheduling, and collection of detailed marijuana use information and
biological specimens (e.g., blood and urine) from 134 of the 333 individuals. These
field-based appointments were conducted across the state of Massachusetts, where
each of the 134 participants executed a consent form, returned a completed 7-day
marijuana use diary, responded to questions on a same-day questionnaire, and
underwent a physical and cognitive evaluation to confirm that they were not impaired.
Participants then provided clinical specimens of either urine (n = 16), or urine and blood
(n = 118) for quantitative analysis of THC and THC-COOH. A full report of the BAMMP
study findings are expected later this year.

11
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C. Marijuana-Involved Motor Vehicle Crashes in Massachusetts

Baseline prevalence of self-reported DUI-marijuana and riding with a driver under the
influence of marijuana (RUI-marijuana) was characterized to identify demographic risk
factors associated with these behaviors. Retrospective trends and patterns of
marijuana-involved motor vehicle crashes in Massachusetts were investigated between
2006 and 2016, using (1) DUI and RUI data collected as part of a statewide baseline
survey of Massachusetts adults age 18 years and older; (2) Prevalence of marijuana,
alcohol and drug-involved fatal crashes in Massachusetts from 2006-2016; and (3)
Marijuana-involved non-fatal crashes in Massachusetts. The baseline data in
Massachusetts suggests that approximately 7% of adults drove under the influence of
marijuana in the past 30 days and about 12% of adults rode with a driver who was
under the influence of marijuana. Nearly 35% of adults who reported marijuana use also
reported DUI-marijuana, and a similar proportion reported RUI-marijuana.
Retrospective evaluation of fatal crash data suggest that over the 11-year study period
of 2006-2016, there were an average of 351 crashes per year in which someone died
and an average of 373 traffic fatalities per year. Approximately 73% of the drivers who
died in a crash were administered a post-mortem blood test. Of the deceased, blood-
tested drivers, there was an increasing trend for the proportion or drivers testing positive
for any cannabinoid post-mortem. In contrast, alcohol-involved crashes in
Massachusetts have steadily decreased in frequency since 2006. In an examination of
non-fatal crash data, an increasing number and proportion of crash reports describe
marijuana. These reports preclude the accurate characterization of marijuana-involved,
non-fatal crashes as the crash reports do not systematically include reporting of drug
testing.

d. Marijuana-Related Health System Contacts in Massachusetts

The use of health care systems by frequent and occasional marijuana users was
evaluated to determine the number and prevalence of (1) substance use treatment
admissions for a primary diagnosis of cannabis use disorder; (2) emergency room and
urgent care services due to marijuana, and (3) marijuana-related calls received by the
regional poison control center (PCC). This phase of the study sought to provide a
summary of valuable health system-related indicators from before retail sales of adult
use marijuana. For this phase, three data sources were utilized for analyses. First,
Massachusetts-specific data were extracted from a national substance use database to
compile the number of marijuana-related treatments over 2004-2014. Second, baseline
data from the statewide survey on emergency or urgent care related to marijuana use,
alcohol use, and other substance use were evaluated. Finally, data from the
Massachusetts and Rhode Island Regional Poison Control Center (PCC) were
evaluated to characterize marijuana-related calls (for all exposure reasons) by age and
year, trends in specific marijuana product type as the source of exposure (e.g. dried
plant, edible preparation, etc.).

These evaluations suggest that marijuana-related treatment is a small portion of the
overall volume of substance use disorder treatment episodes, with an estimated

12



prevalence of 45 admissions per 100,000 individuals. Of the 436 individuals who
reported using marijuana in the past 30 days on the statewide-survey, no respondents
reported marijuana-related use of emergency room or urgent care services in the prior
year. Data from the PCC suggest that the number and proportion of marijuana-related
calls has been increasing over time for all age groups. For example, during the 10-year
study period (2007-2016) there were 641 calls to the PCC that involved marijuana
exposure, equal to a prevalence of 9.4 calls per a 100,000 population. The evaluated
calls include incidents of unintentional exposures among children age 0-9 years old (n =
27, 4.21%). The greatest number of calls were related to 10-19 year old individuals (n =
257, or 40.09%). The proportion of calls due to marijuana exposure in individual ages
0-5, 6-9, and 10-20 years old showed a statistically significant increase after medical
marijuana was enacted in the Commonwealth. In all age groups, it was exposure to
dried cannabis plant that resulted in the greatest number of calls to poison control,
followed by edible preparations.

Topic 3: Economic and Fiscal Impacts for State and Local Governments

To evaluate the potential economic impacts on state and local government, a model
was constructed to estimate the fiscal impacts during the first two years of retail sales.
The model included three parts: (1) a main model, which included measures that were
assumed to be major drivers of state economic impacts for which there is strong
evidence to inform estimates (e.g., sales tax revenue, regulatory oversight costs and
revenue, and reductions in marijuana-related law enforcement activities); (2) a
supplemental model, which evaluated secondary impacts on public health, public safety,
and income tax revenue for which the strength of the evidence is less definitive; and (3)
a local model, which estimates local tax revenue for each city or town in Massachusetts
(assuming the maximum local tax rate of 3%).

This approach suggests that marijuana will increase Massachusetts state revenue by
about $215.8 million in the first two years of retail sales. The increase will largely come
from sales and excise taxes collected on retail purchases. Based on experience from
states with existing legalized adult use, sales tax revenue will be higher in the second
year ($154.2 million), as compared to the first year ($61.6 million). When measures
calculated with less certainty are included in the model (because of either a lack of data
or uncertain timing), the state revenue may increase by an additional $65.3 million.
Because the model includes multiple measures, the overall estimate compounds
uncertainty from each of the measures. To address this, low and high ranges have
been calculated. For example, the total fiscal contribution could range from $95.7 to
$405.9 million, with two major assumptions heavily influencing the estimates. The first
assumption involves the number of expected marijuana users in Massachusetts. While
the model uses previous population surveys that show a prevalence of use ranging from
8.6% to 12.1%, data collected in Massachusetts suggest that it may be as high as
20.1%.When this Massachusetts-based estimate is used, revenue projections increased
by 38% (from $215.8 million to $298.8 million). Another source of uncertainty is the
changes that arise in a state when moving a regulated medical marijuana marketplace

13



to a combined medical and adult-use marketplace, versus changes in a state going from
no sales to adult-use retail sales.

The model-based approach of estimating fiscal impacts to local government, projects
that local tax revenue over the first two years of retail sale are projected to be highestin
the most densely populated regions (ranging from $233,498 to $2,875,048), with
considerable fluctuation in the two-year revenue projections in high-density suburban
cities and towns (ranging from $68,139 to $991,873, over the two year period). These
local analyses assume that approximately 65% of marijuana users would shift from
purchasing their marijuana in the illicit marketplace to purchasing from a dispensary. In
general, the estimated median local tax revenue over the first two years of retail sale
ranges from $72,835 in suburban communities with a low population density, to
$582,899 in urban communities with a high population density. Because these model
estimates rely on the location and availability of dispensaries, each community-level
estimate is dependent upon the availability of marijuana in that community and the
demand for marijuana in nearby communities. For some of the 83 cities and towns
included in the primary analysis, local tax revenue estimates fluctuated dramatically
based on these community-level effects (for example, from about $992,000 to
$108,000).

In general, the modeling efforts described here estimate that adult-use marijuana sales
are driven primarily by the availability of dispensaries and the potential for medical
marijuana dispensaries to expand and/or convert operations to include adult-use
marijuana sales. The increase in revenue will largely be a result of retail purchases
made by adults with heavy use (defined as consuming marijuana an average of 21 days
or more each month). It is difficult to speculate what regulatory costs/benefits may have
already been realized when Massachusetts implemented a medical marijuana program.
For example, if revenue changes have already been realized, the assumption could be
inflating some of the revenue projections by 7-28%. While it is important to consider all
aspects of the fiscal impact of legalization, the estimated increase from sales and
business tax revenue appear to be most significant.

14



Task 1: Prevalence and Perceptions of Marijuana Use

Chapter 1. Retrospective Analysis of Indicators of Use and
Perceptions of Marijuana
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Introduction

In this chapter an exploratory, secondary data analysis of marijuana indicators using
national and state-specific data from Massachusetts as well as three states which have
fully legalized marijuana (Oregon, Washington, and Colorado) and three states which
have made no changes to marijuana laws (Texas, Kansas, Oklahoma) is presented.
The goal of the study was to identify indicators of use and perception of risk of
marijuana that may be used by policymakers and program leaders to monitor the impact
of the legalization of marijuana over time.

Background

During the past two decades, there have been many state policy changes with regard to
marijuana use. Currently, 29 states and the District of Columbia have legalized medical
marijuana and 8 states have legalized recreational marijuana. National data indicates
that marijuana is the most commonly used illicit drug in the U.S. and the shifts in policy
align with changes in public opinion regarding the acceptance and legality of marijuana.
In addition, an increase in marijuana use prevalence and a decrease in the perceived
harmfulness of marijuana use have also been noted (Hall & Kozlowski, 2015; Monte,
Zane, & Heard, 2015). Recent polls show growing support for the legalization of
marijuana, with some reports indicating that over 50% of Americans now view the use of
marijuana as a non-moral issue (Swift, 2013; Pew Research Center, 2013). Between
2002 and 2014, marijuana use increased from 10.2% to 13.4% among adults, and the
perception of harmfulness associated with marijuana use decreased from 40% to 27.8%
(Swift, 2013).

Although trends in marijuana use for both adolescents and adults have been examined
using national data as well as data specific to states that have legalized marijuana, few
studies, if any, have conducted a comparative analyses of legalized states versus non-
legalized states with regard to marijuana use (Swift, 2013; Pew Research Center, 2013;
Allen & Holder, 2014; Keyes, et al. 2016). And while several studies have examined
trends in marijuana use following its legalization in specific states, these trends have not
been examined in relation to key policy milestones. The purpose of this study is to
conduct a comparative, secondary data analysis of marijuana indicators using national
and state-specific data from three legal states (Oregon, Washington, Washington) and
three non-legal states (Texas, Kansas, Oklahoma). Recreational marijuana was
legalized in Massachusetts in 2016, and a focal point of this study is to compare
Massachusetts indicators to other states in order to identify indicators which are
responsive to changes in legalization. Given changes in marijuana policies regarding
recreational use, the primary purpose of this study is to identify indicators that may be
sensitive to those changes and factors associated with marijuana. The data reported
reflect marijuana indicators that were reported for both legal and non-legalized
comparison states.
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Methods

In order to identify the indicators which may be sensitive to factors associated with
legalization of marijuana, a list of the most relevant potential indicators from four
national data sets was detailed. This list was then honed to only those which met
specific criteria for inclusion. The remaining indicators were then analyzed for
responsiveness to factors associated with marijuana and change over time. In sum, the
process included four steps:

Conduct an indicator inventory
Choose comparison states
Confirm data sources

Conduct statistical analyses

PwbdPR

Along with identifying indicators that appear to be responsive to changes over time, this
approach also provided a baseline for chosen indicators from which to assess future
trends.

Indicator Inventory

The purpose of the inventory was to identify a comprehensive list of potential indicators
and detail salient information to inform the selection of indicators for further analysis.
Four data sets were selected from which to pull the comprehensive list of indicators:

w Massachusetts Youth Risk Behavior Survey (YRBS)

w Massachusetts Youth Health Survey (YHS)

w Massachusetts Behavioral Risk Factor Surveillance Survey (BRFSS)
w National Survey on Drug Use and Health (NSDUH)

Sixty-eight initial indicators were identified for consideration. From this list, indicators
were chosen that met the following criteria:

Represents population of youth and/or adults

Availability in potential comparison states

Sampling and weighting representative of the entire state
Administration at regular intervals over the course of the last 10 years

= =4 =4 4

The result of the prioritization was the identification of 22 indicators for further analysis.
Selection of Comparison States

The next step was to select comparison states. Two types of comparison states were
selected: those that have legalized recreational marijuana and those that have not
legalized nor decriminalized marijuana use. Many states have made some changes to
marijuana laws either by decriminalizing, legalizing medical marijuana use, or ultimately
legalizing recreational marijuana use. These changes appear to occur in a progression
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and therefore our focus was to identify states on either end of the continuum. The map
below (Figure 1) demonstrates the range of legalization across the United States.

Figure 1: Current marijuana legalization status by state

For the purposes of this analysis, legalized comparison states considered included
Washington, Oregon, California, Nevada, Colorado and Maine. However, only three
states had legalized recreational use for sufficient time to make a trend analysis
plausible: Washington, Oregon and Colorado.

A search found that there are seven states which have not decriminalized marijuana
use or possession and have no recreational or medical marijuana laws, nor any legal
cannabidiol oil use. These include: Idaho, Kansas, Louisiana, Nebraska, Oklahoma,
South Dakota and Texas. It was assumed that states that meet this profile would be
politically dissimilar (e.g. approach to criminal justice reform, social programs, etc.) from
Massachusetts and therefore selecting on the basis on similarity of social factors would
not be fruitful. Therefore, the selection criteria focused upon population density and
unemployment rate. The table below details how each state met those criteria. Of the
seven potential comparison states, the three selected had the most similar
unemployment rate and population density to Massachusetts. Based on this
information, the chosen non-legalization comparison states were Texas, Oklahoma
and Kansas.
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Table 1: Comparison State Census Information

State Population People per sq. mile Unemployment rate
Massachusetts 6,547,629 839.4 4.3%
Idaho 1,567,582 19.0 3.1%
Kansas 2,853,118 34.9 3.7%
Nebraska 1,826,341 23.8 2.9%
Oklahoma 3,751,351 54.7 4.3%
South Dakota 814,180 10.7 3.0%
Texas 25,145,561 96.3 4.6%

Confirmation of Data Sources

Once the indicators and comparison states were chosen for analysis, the data sets were
obtained. For adults, the final data sources include the NSDUH and the BRFSS. While

raw NSDUH data were not available due to upgr
and restricted data access system, a limited number of NSDUH indicators (with point
estimates and confidence intervals) were avai

system for Massachusetts, the U.S., and all comparison states. BRFSS data regarding
marijuana were only available for Washington state; other states did not include
marijuana questions or included them too recently for a trend analysis to be conducted.
For youth, the final data sources included the NSDUH, the YRBS, the YHS, the Healthy
Youth Survey from Washington state. While the Healthy Kids Colorado Survey and the
Oregon Healthy Teen Data Set were explored for use. Ultimately, they were not used
due to their failing to meet the criteria set forth for the indicator inventory or their
indicators did not align with Massachusetts indicators. The NSDUH data were available
as described above through the public data access system for a limited number of
indicators for youth aged 12-17. For high school youth, YRBS data were available for
the U.S., Massachusetts, Texas, Kansas, and Oklahoma. Colorado deployed the YRBS
through 2011, then switched to include the YRBS instrument in the Healthy Kids
Colorado Survey, which is available for 2013 and 2015. In Washington State, the
Healthy Youth Survey sampled students in grades 10 and 12; these data are not directly
comparable to YRBS data but are presented on their own for trend analysis. The raw
Healthy Youth Survey data were not available, but point estimates and confidence
intervals available from published reports were used. For middle school youth,
Massachusetts data are available from the YHS, and Washington state data are
available from the Healthy Youth Survey for grades 6 and 8.
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Statistical Analysis

Where raw data were available (for the YRBS, BRFSS, YHS), tests for linear and non-
linear trends using logistic regression were conducted. Data were compiled and
analyzed in two ways. Variables representing gender, race, and grade (in the case of
youth data) were entered as control variables to adjust for demographic shifts in the
underlying populations. Where raw data were not available, a significant trend was
determined by non-overlapping confidence intervals; this analysis did not adjust for
demographic variables. Because the sampling for each of the surveys involved complex
sampling, SPSS Complex Samples version 21.0 was used to account for the sampling
design and to ensure there was not an underestimation of the standard errors
(Cambron, Guttmannova & Fleming, 2017).

Finally, a literature review of peer-reviewed journal articles related to marijuana
legalization and block grant review was conducted to inform the selection of key
milestones related to marijuana legislation in each state. Trends for each of the
marijuana indicators were plotted alongside the key milestones to illustrate which
indicators may be sensitive to state-level changes.

Results
The retrospective analysis resulted in identifying 13 indicators which appear to be

responsive to factors associated to marijuana legalization and sensitive to change over
time. Table 2 below presents a summary of the results of the analysis.
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Table 2: Retrospective Analysis Results

Youth Adult
Indicator Data Type of Indicator Data Type of
Source Analysis Source Analysis
Ever Used YHS F-test, p=0.002 | Ever Used BRFFS F-test, p=0.000
Marijuana - Middle Marijuana - Adults
School Students Ages 18 and Older
Used Marijuana YRBS F-test, p=0.005 | Use in the Past NSDUH State
Before Age 13 - Year - Adults Ages comparison,
High School 18-25 non-overlapping
Students 95% confidence
intervals
Current Marijuana | YHS F-test, p=0.000 | Use in the Past NSDUH State
Use - Middle Year - Adults Ages comparison,
School Students 26+ non-overlapping
95% confidence
intervals
Believe YHS F-test, p=0.000 | Current Marijuana NSDUH State
Occasional Use - Adults Ages comparison,
Marijuana Use 18-25 non-overlapping
Poses No Risk of 95% confidence
Harm - High intervals
School Students
Believe it Would YHS F-test, p=0.001 | Current Marijuana NSDUH State
Be Easy to Obtain Use - Adults Ages comparison,
Marijuana - High 26+ non-overlapping
School Students 95% confidence
intervals
Perceptions of NSDUH State Perceptions of NSDUH State
Great Risk of (data not comparison, Great Risk of (data not comparison,
Smoking available non- Smoking Marijuana | available non-overlapping
Marijuana Once a | for 2014- overlapping Once a Month, for 2014- 95% confidence
Month, Youth 15) 95% Adults Ages 18-25 15) intervals
Ages 12-17 confidence
intervals
Perceptions of NSDUH State
Great Risk of (data not | comparison,
Smoking Marijuana | available non-overlapping
Once a Month, for 2014- 95% confidence
Adults Ages 26+ 15) intervals

Indicators of Youth Marijuana Use

Marijuana use among youth has generally been stable over time, both in states that
have legalized recreational marijuana use and those that have not. However, data from
Massachusetts suggest that marijuana use may be declining among Massachusetts
middle school aged youth. Please see Figure 2 below.
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8.3 (6.910) 94 (7.911.2) 8.1(6.60.9) 7.6(6.39.1) 58 (4.67.3)

Figure 2: Massachusetts Ever Used Marijuana, Middle School Students

The specific indicators that show possible sensitivity to changes include:
A Ever Used Marijuana - Middle School Students
A Current Marijuana Use - Middle School Students
A Used Marijuana Before Age 13 - High School Students

Indicators of Youth Marijuana Perceptions

Perceptions that there is great risk in occasional marijuana use have been declining
over time among youth. This trend is present in Massachusetts, nationally, and in
legalized and non-legalized comparison states. More youth in non-legalized
comparison states perceive that there is great risk for occasional marijuana use than
youth in legalized states. Please see Figure 3 below. Massachusetts youth perceive the
risk of occasional marijuana use to be lowest of all states included in analysis. In
Massachusetts, this shift in perception of risk may be more pronounced in high school
aged youth than in younger youth.
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2006-07 2008-09 2010-11 2012-13 2014-15
% (confidence intervals)| % (confidence intervals)| % (confidence intervals)| % (confidence intervals)| % (confidence intervals)
—— | VA | 27.5(24.1311) 24.4 (21.27.8) 20.5 (17.723.6) 193 (16.722.2)
—— | Nal. | 345 (33.935.1) 31.8 (31.232.4) 28.6 £8.029.2 25.3 (24.85.9)
— | ks 30.9 (36.343.7) 34.2 30.538.0) 29.6 06.033.4 26.3 (23.229.5)
= =|oK | 369(304L0) 37.8 (33.941.9) 32.1(28.336.1) 29.2 (25.832.8)
------ ™ 37.5(35.539.5) 36.9 44.939.0) 32.9(30.934.9) 28.6 (26.980.5)
—— | O0rR | 29.2(25.832.9) 26.4 (23.429.7) 23.2 (20.126.5) 20.0(17.223.2)
== | CO | 21.7(24.4311) 25.2 (22.228.5) 21.1 (17.924.7) 19.6 (16.922.6)
=== | WA | 284(25.231.9) 28.9 (25.932.2) 25.1 (21.928.6) 19.1 (16.521.9)

Figure 3: Massachusetts and Comparison States Perceptions of Great Risk of
Smoking Marijuana Once a Month, Youth Ages 12-17

Given the parallel trends in several states, trends in these indicators may reflect larger
national shifts rather than responses to state-level policy:
1 Perceptions of Great Risk of Smoking Marijuana Once a Month, Youth Ages 12-
17

Indicators of Adult Marijuana Use

Marijuana use seems to be increasing among some adult populations. Marijuana use
among adults ages 26 and older has been increasing in Massachusetts and in states
that have legalized recreational marijuana. This trend is also present nationally, though
not in all non-legalized comparison states. Additionally, states that have legalized
marijuana have higher rates of current use than states that do not. Finally, states that
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have not legalized have rates of current use that is closer to the national average.
Please see Figure 4.
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S 3.7 (2.84.9) 3.4 (2.44.7) 3.6 2.65.0) 2.9 2.04.) 5.8 (4.77.3)
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WA 5.6 (4.47.2) 55 (4.27.3) 7.3(5.89.2) 10.4 (8.512.7) 9.7 80118

Figure 4: Massachusetts and Comparison States Current Use Ages 26 and Older

Among adults ages 18-25, who have higher rates of marijuana use than their older
counterparts, use has increased in some legalized states but not in Massachusetts.
Overall rates of use for all adults ages 18 and older have increased in Washington
State, where recreational marijuana is legal.
The specific indicators that show possible sensitivity to policy changes include:

A Current Marijuana Use - Adults Ages 18-25 and Adults Ages 26+

A Use in the Past Year - Adults Ages 18-25 and Adults Ages 26+
A Current Marijuana Use - Adults Ages 18 and Older

A Ever Used Marijuana - Adults Ages 18 and Older
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Indicators of Adult Marijuana Perceptions

As with youth, perceptions about the risks of marijuana use among adults seem to be

shifting; fewer adults believe there is great risk in occasional use. This trend is occurring

in Massachusetts, nationally, and in legalized and non-legalized states. Those adults in
non-legalized states perceive the risk of occasional use to be higher than those in

|l egali zed states. Massachusetts adultséo
comparison states than non-legalized. Please see Figures 5 and 6 below.
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WA | 18.9(16.222.0) 16.4 (13.919.1) 12.4 (10.414.9) 11.3(9.413.7)

Figure 5. Massachusetts and Comparison States Perceptions of Great Risk of
Smoking Marijuana Once a Month, Adults Ages 18-25
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Figure 6: Massachusetts and Comparison States Perceptions of Great Risk of
Smoking Marijuana Once a Month, Adults Ages 26+

Given the parallel trends in several states, trends in these indicators may reflect larger
national shifts rather than responses to state-level policy:

A Perceptions of Great Risk of Smoking Marijuana Once a Month - Adults Ages 18-
25 and Adults Ages 26+
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Discussion

Massachusetts rates and trends consistently reflected those in comparison states that
have legalized marijuana (Colorado, Oregon and Washington). And likewise legal
statesd trends (Kansas, Texas and Okl ahoma),
different from trends in non-legal states. This suggests that some indicators may be
responsive to factors associated with legalization of marijuana. The 6 indicators, 2 youth
and 4 adult indicators, that differentiated between legal and non-legalized comparison
states include:
1 Used Marijuana Before Age 13, High School Students
1 Perceptions of Great Risk of Smoking Marijuana Once a Month, Youth Ages 12-
17
1 Current Marijuana Use, Adults Ages 26+
1 Use in the Past Year, Adults Ages 26+
1 Perceptions of Great Risk of Smoking Marijuana Once a Month, Adults Ages 18-
25
1 Perceptions of Great Risk of Smoking Marijuana Once a Month, Adults Ages 26+

In some cases, the exact items from which the indicators are drawn, were not available
for other states. For these indicators, analysis of the trends in response to policy
changes was conducted. The study identified 7 indicators, 4 youth indicators and 3 adult
indicators, which appear to be responsive to changes over time. These indicators
include:

Ever Used Marijuana - Middle School Students

Current Marijuana Use - Middle School Students

Believe Occasional Marijuana Use Poses No Risk of Harm - High School
Students

Believe it Would Be Easy to Obtain Marijuana - High School Students
Current Marijuana Use - Adults Ages 18-25

Use in the Past Year - Adults Ages 18-25

Ever Used Marijuana - Adults Ages 18 and Older

= =4 =4

= =4 =4 4

One indicator, Current Marijuana Use - Adults Ages 18 and Older, was only available for
Washington State and therefore it is difficult to assert that similar trends would be
evident in Massachusetts. The data sets utilized were helpful when considering trends
in use, consumption, and perceptions of marijuana for health and policy-related
purposes. While these data are rich information, consistency with regard to the
availability of the data and wording of the questions make drawing state comparisons
challenging.
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Introduction

In this Chapter, we report on prevalence of marijuana use among adults in
Massachusetts, the characteristics of marijuana users compared with non-users, and
the correlates of marijuana use. Findings are based on data provided by Massachusetts
adults who completed a survey in the fall of 2017. Despite the existence of several
ongoing surveys of Massachusetts adults, such as the Behavioral Risk Factor
Surveillance Survey (BRFSS) and the National Survey on Drug Use and Health
(NSDUR), there are significant gaps in the information that they provide. For example,
existing Massachusetts databases did not provide information about various modes of
consumption (from smoking, to eating, to vaping and dabbing).

The purpose of this survey was to address thesegapsand pr ovi de a fAsnapsho
marijuana use and related behaviors in Massachusetts in the time before retail sales of

adult use marijuana begin. This study provide
future studies can make comparisons. The information from this survey will enable
ongoing study of impacts that can inform the

response over the course of the next several years.

Methods

We conducted a cross-sectional, population-based survey of adults in Massachusetts.
This study was approved by the Institutional Review Board at the Massachusetts
Department of Public Health. A copy of the survey instrument can be found in the
Appendix A.

Data Collection and Participants

The University of Massachusetts Amherst partnered with the University of
Massachusetts Donahue Institute to conducted a mail and web-based survey designed
to be representative of adults in Massachusetts, age 18 years or older. Participants
were chosen randomly using address-based sampling from a list of Massachusetts
residential households obtained through a sampling vendor. The sample was stratified
by 6 regions (Boston, Central, Metrowest, Northweast, Southeast, and Western).
Addresses that were known to be vacant, seasonal, educational, or drop points were
excluded from the sample. A simple random sample of 15,000 addresses were selected
to participate with an equal number of households (n=2500) selected from each region.
The survey was then administered in four waves over a four-week period.

Wave 1: Pre-notification postcard

A pre-notification postcard was sent to selected addresses informing participants about
the survey eligibility to participate. On the postcard and all subsequent mailings an
online survey link with a unique access code was provided for those who chose to
complete the web-based version. Online survey participants could only complete the
survey once, and quality checks were implemented to identify duplicate completions (by

32



mail and online) using the same code. The postcard and all subsequent materials
included a means to opt out of participation by calling the researchers.

Wave 2: Mail Survey

The postcard was followed by a survey packet containing an informed consent letter,
the full survey, a postage-paid business reply envelope, and an up-front cash incentive
of $2. The survey instructed the adult in the household with the most recent birthday to
complete the survey. Responses were tracked with a unique identification number to
allow for follow-up mailings.

Wave 3: Reminder Postcard

After the initial wave of survey mailing, a reminder postcard with the online link was sent
to all non-responders.

Wave 4: Final Mail Survey

The final opportunity to respond was via paper-based survey with the informed consent
cover letter and online link. This was sent to those who still had not responded or had
not notified the researchers of their desire not to participate.

Data were collected between November 7, 2017 (first online response opportunity) and
December 30, 2017. Completed mail surveys were scanned using a computerized
system. The scanned dataset was combined with the online responses and an initial
quality review removed all duplicate surveys from the dataset. The resultant dataset
included 3,023 respondents with a 21.7% response rate.

Measures

The survey contained 37 items that assessed a limited number of demographic
characteristics, past 30-day substance use (marijuana, alcohol, and other substances),
and behaviors related to substance use such as driving under the influence and riding
with a driver who was under the influence. When possible the wording of items was
aligned with national population health surveys (e.g. Behavioral Risk Factor
Surveillance Survey, National Survey on Drug Use and Health) to facilitate comparisons
of estimates.

Demographic characteristics

Basic demographics were ascertained. Participant age was ascertained by asking the
survey respondent to report their year of birth. Participants reported gender as female,

mal e, or ot her. Race/ethnicity was asked with
Hispani ¢ or Latino?0 and required a yes/ no resp
AWhi ch one or more of the following would you

that included (1) white or Caucasian, (2) Black or African American, (3) Asian, (4) Native
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Hawaiian or Other Pacific Islander, (5) Native American or Alaska Native, (6) Some

other race. Participants could choose as may categories as were applicable. The survey
ascertained the participantsd highest degree
report ed on the survey with 10 categories rangi
attended kindergarteno to fidoctorateledlegr eeo.
variable that included: (1) high school or less, (2) any college, (3) graduate degree.

The survey asked about annual household income using the following categories (1)

less than $15,000 (2) $15-29,000 (3) $30,000-49,000 (4) 50,000-99,000 (5) 100,000-

150,000, or (6) 150,000 or more. Participants also reported zip code as well as home

ownership (own, rent, something else). Participants reported their type of healthcare

coverage as one or more of the following (1) private commercial or group plan (2)

Medicare, (3) Medicaid, (4) Commonwealth Care Program (Health Connector), (5)

Indian Health Service (6) Veterans Affairs (7) No health insurance, or (8) other plan.

Substance Use

The survey ascertained past 30-day use of marijuana, alcohol, and other substances.
Marijuana use was assessed with the yae/ no qu
marijuana or hashish at | east once?0 For thos
about the number of days on which the participated used marijuana in the past 30 days.

The purpose of marijuana use was ascertained with a multiple response item indicating

use for one or more of the following: adult use (hon-medical), medical use (prescribed

by a qualified physician), or medical use (not prescribed by a qualified physician). The

mode of use (smoking, eating, drinking, vaporizing, etc.) was assessed with a multiple

response item.

Past30-day al cohol use was TreporDuendthenpast3d®d t he yes/
days, did you have at least one drink of any alcoholic beverage such as beer, wine, a

malt beverage, or | iqgquor ?0 thesumeytaskedtheamtaovho r esp
provide the number of days per week that participants consumed an alcoholic beverage.
Use of other substances was coded as AYeso if

crack/cocaine, heroin, non-medical use of antianxiety drugs (sedatives, tranquilizers,

anxiolytics, or sleeping drugs such as benzodiazepines or barbiturates), non-medical

use of prescription opioids, or other drugs (e.g. hallucinogens, non-medical use of

stimulants). The instructions to participants in the section of the survey on other

substances nermeedd ctal &t pfrrecsncr i pti on drug use me
experience pleasurable effects, see what the effects are like, or use with friends.

Items and results pertaining to driving under the influence of marijuana, alcohol, and

other drugs are reported in Task 2 of this report, along with items pertaining to use of

hospital emergency rooms and urgent care related to substance use.

Data Quality Assessment
The data was subject to a quality check process. Duplicates were identified and
removed, leaving 3268 respondents. We verified that skip logic was properly applied.

Other instances with out-of-range responses (e.g. reported having 33 children in the
home) were also coded as missing. Any instances in which returned responses were
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unreasonable were coded as a missing response on the illogical variable. In cases in
which a respondent reported driving under the influence of a substance, but did not first
report using that substance, we set the response to the question about use to yes. This
affected a very small number of cases.

Statistical Procedures and Analysis

Weighting

Weights were assigned to each completed survey so that the survey responses closely
represent the Massachusetts population relative to age, gender, race, and education.
The weighting scheme included six steps that are summarized below.

First, a weight was assigned to directly account for the sampling fraction of addresses.
Second, using information on the sample addresses, adjustments were made for
unknown eligibility of the addresses. Eligibility was classified into one of four categories:
(1) eligible respondent, (2) eligible non-respondent, (3) known ineligible addresses, and
(4) unknown status. Eligible respondents resided at the sample address, were 18 years
or older, and lived in Massachusetts for 6 or more months per year. Addresses with
unknown status included addresses where surveys were not returned (n=11,163),
surveys bounced back to the post office (presumably based on refusal of recipient)
(n=504), and surveys returned blank (n=65). The eligibility weighting accounted for the
fact that our knowledge of eligibility status may be related to other address
characteristics such as the type of postal route (rural, street, firm, high-rise, etc.).

The third step in the weighting was to adjust for non-response. We defined a complete
survey as one in which the respondent provided basic demographics (age, gender,
race, and education) and answered the item on past 30-day marijuana use. We
observed a difference in the survey completion rate for eligible addresses by region
(p=0.03) and a weight was developed to account for this. Household size was
accounted for next.

Raking was then used to align the weights to the distribution of four demographic
variables (age, gender, race/ethnicity, and education) to the Massachusetts target
population based on the 2016 American Community Survey Public Use Microdata
Sample (PUMS) data. The last step trimmed weights to improve estimation accuracy.

Statistical Analysis

In most cases, variables were defined as shown on the survey. For example, past 30-

day marijuana use was defined as fiYesO based
the past 30 days, did you use marijuana or ha
purposes, we coded race as a 5-level categorical variable with the following categories

(1) White, non-Hispanic, (2) Black non-Hispanic, (3) Any Hispanic/Latino (4) Asian, non-

Hispanic, (5) Other.

First, we examined the bivariate differences in characteristics between adults who had
used marijuana in the past 30 days and those who had not. Next, we used modified

35



Poisson regression with robust standard errors (Zou, 2004) to assess associations
between use of marijuana (yes/no), gender, age, race/ethnicity, and other covariates
(education, home ownership, children in household, region, alcohol and other substance
use). This approach allowed estimation of relative risk, adjusting for potential
confounders. We used a two-tailed significance level at p <0.05 for all statistical tests.
All analyses were weighted to account for the complex survey design, yielding results
that have been adjusted to be representative of the adult population in Massachusetts.
The analysis for this report was generated using SAS/STAT software, Version 9.4 of the
SAS System for Windows (Copyright © 2016 SAS Institute Inc. Cary, NC, USA.) with
the exception of the Poisson regression models which were generated using Stata 15
statistical software (StataCorp, LLC, College Station, TX).

Results

A total of 3,528 surveys were returned, of which 260 were duplicates. And additional
245 were determined ineligible or incomplete. After removing the duplicate, ineligible
and complete surveys, 3,023 remained. The logic-checking process resulted in
identification of one case in which multiple questions had unreasonable responses. This
case was dropped, resulting in a final analytic sample of 3,022.

Prevalence of Marijuana Use

Of the 3,022 adults in the sample, 439 self-reported marijuana use in the past 30 days,
and 2,583 did not. After data were weighted, results indicate that 21.1% of adults in
Massachusetts have used marijuana in the past 30 days (95% Confidence Interval [CI]
18.6, 23.6), and 78.9% have not (95% CI 76.4, 81.4) (Table 1). Hereafter, we report
only the population-level point estimates; confidence interval data are presented in each
table.

We examined prevalence rates of past 30-day marijuana use among key socio-
demographic groups. These analyses indicated that 25.9% of adult men in
Massachusetts and 17.0% of women have used marijuana in the past 30 days.

By age category, past 30-day marijuana use was reported by 54.4% of adults aged 18
to 20, 49.1% of those aged 21 to 25, 34.5% of those aged 26 to 29, 22.7% of those
aged 30 to 39, 19.3% of those aged 40 to 49, 18.7% of those aged 50 to 59, 14.1% of
those aged 60 to 69, and 3.4% of those aged 70 or older. To enable comparisons of
age-specific marijuana prevalence with other estimates (presented in Chapter 1), we
changed the categorization of age to create a category that captured aged 26 or older.
Past 30-day marijuana use was reported by 18.0% (95% CI 15.7, 20.3) of adults aged
26 or older. By race/ethnicity, past 30-day marijuana use was reported by 20.1% of
Whites, 27.1% of Hispanics, 10.4% of Asians, 25.8% of Blacks, and 37.5% of other
race/ethnic groups. By educational attainment, past 30-day marijuana use was reported
by 24.7% of adults with a High School education or less, 22.9% of those with a college
degree, and 10.7% of adults with a post-secondary graduate degree. By income, past
30-day marijuana use was reported by 32.5% of adults earning less than $15,000.
Fewer people in each of the higher income categories reported past 30-day use, with
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prevalence rates ranging between about 17.3% and 25%. By region, past 30-day
marijuana use was reported by 29.8% of Western residents, 20.9% of Southeast
residents, 20.5% of Boston residents, 20.1% of Northeast residents, 19.6% of Central
residents, and 18.2% of Metrowest residents.

Socio-Demographic Characteristics

Table 2 presents socio-demographic characteristics of adults who had used marijuana
in the past 30 days compared with adults who had not. A greater proportion of
marijuana users than non-users are men, 57.7% versus 44.5% (p<0.001).

With respect to age, marijuana users tend to be younger than non-users, with a greater
proportion of them in the youngest age categories (p<0.001). Specifically, 9.6% of
marijuana users are aged 18 to 20, versus 2.2% of non-users, 14.7% of marijuana
users are 21 to 25, versus 4.2% of non-users, and 14.3% of marijuana users are 26 to
29, versus 7.4% of non-users. For the 30 to 59 age categories, differences between
marijuana users and non-users are small (<5%). A smaller proportion of marijuana
users than non-users are aged 60 to 69, 10.1% versus 16.7%, and a smaller proportion
are 70 or older, 2.3% versus 17.2%.

A smaller proportion of marijuana users than non-users are White or Asian, and a
greater proportion are Hispanic, African American, or other race/ethnicity (p<0.05).
Specifically, 70.8% of marijuana users are White, versus 75.5% of non-users, and 3.2%
of marijuana users are Asian, versus 7.3% of non-users. Among marijuana users,
12.0% are Hispanic, 7.1% are African American, and 6.9% are another race/ethnicity.
Among non-users, in comparison, 8.7% are Hispanic, 5.5% are African American, and
3.1% are another race/ethnicity.
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Table 1. Prevalence Rate of Past 30-day Marijuana Use by Key Socio -
Demographic Characteristics

% 95% CI
Total population 21.1| 186 23.6
Gender
Female 17.0 14.1 20.0
Male 25.9 21.9 29.9
Age
18-20 544 | 32.3 76.4
21-25 49.1| 35.1 63.1
26-29 34.5 23.6 45.5
30-39 22.7 16.7 28.7
40-49 19.3 12.8 25.8
50=59 18.7 14.9 22.5
60-69 14.1 10.4 17.8
>=70 3.4 1.0 5.9
Race/Ethnicity
White, non-Hispanic 20.1 17.5 22.8
Hispanic 27.1 16.7 37.5
Asian, non-Hispanic 10.4 2.7 18.2
Black, non-Hispanic 25.8 12.1 39.5
Other, non-Hispanic 37.4 21.9 52.9
Education
<=HS 24.7 19.1 30.3
College 22.9 19.6 26.1
Graduate degree 10.7 7.9 13.4
Income
Less than $15,000 32.5 22.7 42 .4
$15,000 - $29,999 24.6 16.2 33.1
$30,000 - $49,999 17.3 11.2 23.4
$50,000 - $99,999 20.7 16.0 25.4
$100,000 - $149,999 21.5 15.7 27.3
$150,000 or more 19.8 13.9 25.7
Region
Boston 20.5 13.8 27.2
Central 19.6 14.0 25.3
Metrowest 18.2 12.6 23.7
Northeast 20.1 14.6 25.7
Southeast 20.9 14.7 27.2
Western 29.8 23.2 36.4

A greater proportion of marijuana users than non-users have attained a High School
diploma or college degree, and a smaller proportion have attained a graduate degree
(p<0.001). A smaller proportion of marijuana users than non-users own a home, and a
greater proportion rent or have another type of living arrangements (p<0.001).
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There are no differences between marijuana users and non-users in the remaining
socio-demographic characteristics, including income, having children in the home,
health insurance type, and region of residence. For both groups, most report an income
of $50,000 to $99,999 or more, few have children in the home, private health insurance
is the most common type of health insurance, followed by Medicare and Mass Health.

Table 2. Socio-Demographic Characteristics of Marijuana Users and Non-Users

In the past 30 days, did you use marijuana or hashish at

least once?
Yes: n=439, No: n=2,583, Total: n=3,022
21.1% 78.9%
(95% CI 18.6, (95% CI 76.4,
23.6) 81.4)
% 95% CI % 95% CI % 95% ClI
Gender***
Female 423 | 356 | 489 | 55,5 | 52.7 | 58.4 | 52.7 | 50.0 | 55.4
Male 57.7 | 51.1 | 64.4 | 445 | 416 | 47.3 | 47.3 | 44.6 | 50.0
Age***
18-20 9.6 42 | 150 | 2.2 0.8 3.6 3.8 2.1 5.4
21-25 147 | 95 | 200 | 4.2 2.5 5.8 6.4 4.7 8.1
26-29 143 | 9.1 | 196 | 7.4 55 9.2 8.9 7.0 | 10.7
30-39 18.1 | 13.1 | 23.2 | 16.8 | 14.4 | 19.1 | 17.0 | 149 | 19.2
40-49 155 | 10.0 | 209 | 176 | 15.2 | 199 | 17.1 | 15.0 | 19.3
50-59 15.3 | 118|189 | 18.0| 16.1 | 199 | 17.5 | 15.8 | 19.1
60-69 10.1 | 7.2 | 131 | 16.7 | 150 | 184 | 15.3 | 13.8 | 16.8
>=70 2.3 0.6 39 (172 | 155|189 | 140 | 126 | 154

Race/Ethnicity*

White, non-Hispanic 70.8 | 64.0 | 77.7 | 75.4 | 726 | 783 | 745 | 71.8 | 77.1

Hispanic 120 70 | 169 87 | 64 1109 | 94 | 73 | 114

Asian, non-Hispanic 32 | 0.7 | 57 | 73 | 56 | 90 | 64 | 50 | 7.8

Black, non-Hispanic 71 | 27 | 116 | 55 | 40 | 70 | 58 | 43 | 74

Other, non-Hispanic 6.9 3.1 | 10.7 | 3.1 21 | 41 3.9 2.8 5.0

Education***

<=HS 384 | 311|457 | 319|288 349|332 | 304 | 36.1
College 53.1 | 46.1 | 60.1 | 48.8 | 45.9 | 51.6 | 49.7 | 47.0 | 524
Graduate degree 85 | 6.1 | 109|194 |176 | 21.1|17.1 | 155 | 18.6
Income

Less than $15,000 1591103214 | 92 | 72 |111|106 | 87 | 12.6

$15,000 - $29,999 112 69 | 156 | 96 | 78 | 113 | 99 | 82 | 116

$30,000 - $49,999 127 | 80 | 174 169 | 145|193 | 16.0 | 13.8 | 18.1

$50,000 - $99,999 273 | 21.1 | 336 | 29.2 | 26.6 | 31.7 | 28.8 | 264 | 31.2

$100,000 - $149,999 | 175 | 125 | 22.6 | 178 | 15.6 | 20.1 | 17.8 | 15.7 | 19.9

$150,000 or more 154 1104 | 204 | 174 | 154|193 | 16.9 | 15.1 | 18.8
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(Continued) Table 2. Socio-Demographic Characteristics of Marijuana Users and
Non-Users

In the past 30 days, did you use marijuana or hashish at
least once?
Yes: n=439, No: n=2,583, Total: n=3,022
21.1% 78.9%
(95% CI 18.6, (95% CI 76.4,
23.6) 81.4)
% 95% CI % 95% CI % 95% CI
Home ownership***
Oown 442 | 37.6 | 50.9 | 63.6 | 60.7 | 66.6 | 59.5 | 56.8 | 62.3
Rent 46.6 | 39.7 | 53.6 | 30.7 | 27.9 | 33,5 | 34.1 | 31.4 | 36.8
Something else 91 | 44 | 138 | 57 | 39 | 74 | 64 | 47 | 81
Children in
household
No 714 |1 648 | 78.0 | 68.4 | 65,5 | 71.2 | 69.0 | 66.4 | 71.7
Yes 28.6 | 22.0 | 35.2 | 31.6 | 28.8 | 345 | 31.0 | 28.3 | 33.6
Multiple 102 | 58 | 146 | 155|138 | 17.3 | 144 | 128 | 16.1
Region
Boston 138 | 9.0 | 186 | 143 | 12,1 | 16.4 | 142 | 12.2 | 16.2
Central 13.3] 9.1 | 175|146 | 127 | 16.4 | 143 | 126 | 16.0
Metrowest 18.3 | 12.6 | 24.0 | 22.1 | 19.8 | 245 | 21.3 | 19.1 | 23.6
Northeast 174 | 12.3 | 224 | 184 | 16.2 | 20.7 | 18.2 | 16.1 | 20.3
Southeast 18.8 | 129 | 246 | 189 | 16.7 | 21.1 | 189 | 16.8 | 21.0
Western 185 | 13.7 | 23.3 | 11.6 | 10.0 | 13.3 | 13.1 | 11.4 | 14.7

Note: *p<0.05; **p<0.01; **p<0.001
Marijuana Attitudes and Perceptions

Table 3 presents attitudes and perceptions about marijuana. More than half of
Massachusetts adults, 58.5%, favor the legalization of marijuana. As for risk
perceptions, 20.0% of Massachusetts adults perceive marijuana to have no risks, 32.5%
perceive it to have slight risks, 26.4% perceive moderate risks, and 21.0% perceive
great risks.

We stratified data to examine attitudes and perceptions among Massachusetts adults
who had used marijuana in the past 30 days compared with adults who had not. A
majority of marijuana users, 96.5%, favor the legalization of marijuana, whereas less
than half of non-users, 48.2%, favor marijuana legalization (p<0.001). A greater
proportion of marijuana users than non-users perceive marijuana to have no health
risks, or slight risks (p<0.001).
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Table 3. Marijuana Attitudes and Perceptions of Marijuana Users and Non-Users

In the past 30 days, did you use marijuana or hashish at
least once?
Yes: n=439, No: n=2,583, Total: n=3,022
21.1% 78.9%
(95% CI 18.6, (95% CI 76.4,
23.6) 81.4)
% 95% CI % 95% CI % 95% CI
Favor marijuana
legalization***
No 35 | 1.1 | 59 | 518|489 546|415 | 389 | 441
Yes 96.5|94.1 | 98.9 | 48.2 | 454 | 51.1 | 585 | 55.9 | 61.1
Perceived marijuana
risks***
No risk 47.3 | 404 | 54.3 | 12.7 | 104 | 149 | 20.0 | 17.6 | 225
Slight risk 448 | 37.9 | 51.7 | 29.3 | 26.7 | 31.8 | 32.5 | 30.0 | 35.1
Moderate risk 4.7 2.7 6.7 | 32.3 | 29.7 | 348 | 26.4 | 24.2 | 28.6
Great risk 32 | 08 | 5.6 | 258|233 |282 210|189 | 23.1

Note: *p<0.05; **p<0.01; **p<0.001
Use of Alcohol and Other Substances

Table 4 presents past 30-day alcohol and other substance use among Massachusetts
adults. Among all adults, 69.4% had consumed alcohol in the prior 30 days, and 4.1%
had consumed another substance. Other substance use was defined as past 30-day
use of any of the following substance types: non-prescribed opioids, cocaine/crack,
heroin, non-medical anti-anxiety drugs, and other illicit substances. Prevalence rates
were relatively small for each of the other substance categories, i.e., 0.9% for
cocaine/crack, 0.1% for heroin, 1.3% for non-medical use of anti-anxiety substances,
1.4% for non-medical use of opioids, and 0.4% for other illegal substances.

We stratified data to examine alcohol and other substance use by adults who had used
marijuana in the past 30 days compared with adults who had not. A greater proportion
of marijuana users than non-users had used alcohol. Specifically, 82.1% of marijuana
users had used alcohol, versus 66.0% of non-users (p<0.001). Also, a greater
proportion of marijuana users than non-users had used other substances. Specifically,
9.8% of marijuana users had used other substances, versus 2.6% of non-users
(p<0.01). Analysis of each substance type revealed that 3.8% of marijuana users had
used non-prescribed opioids, versus 0.8% of non-users (p<0.05), and that similar
proportions of adults in each group had past 30-day use of cocaine/crack, heroin, non-
medical anti-anxiety drugs, and other illicit substances. Given the low rates of past 30-
day use of each of these substances, interpretation of these results should be made
with caution.
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Table 4. Use of Alcohol and Other Substances of Marijuana Users and Non-Users

In the past 30 days, did you use marijuana or hashish
at least once?

Yes: n=439, No: n=2,583, Total: n=3,022
21.1% 78.9%
(95% CI 18.6, (95% CI 76.4,
23.6) 81.4)
% 95% CI % 95% ClI % 95% ClI
Substance use in past
30 days
Alcohol*** 82.1 | 76.8 |87.4 | 66 | 63.2|68.8|69.4|66.9 719
Cocaine/crack 28 | 03 |52 |04]00)09|09)] 03|16
Heroin ) . . 01 00|02 ] 01 ] 00| 0.2
Anti-anxiety, non-medical 13 |00 | 28 [13]/04 | 21 |13 ] 05| 20
Opioids, non-medical* 3.8 10 | 66 |08] 03 | 12 |14 | 0.7 | 21
Other illegal substances 15 | 0032|0100 04| 04| 00| 0.8
Other substances** 9.8 53 144|126 | 15 | 36 | 41 | 28 | 54

Note: *p<O0.05; **p<O0.01; ¥definpdadanPpast 30-dyuudeefr subst a
cocaine/crack, heroin, non-medical anti-anxiety substances, hon-medical opioids, and other
illegal substances.

Marijuana Consumption Patterns, Methods, and Expenditures

Table 5 presents marijuana consumption patterns, methods, and expenditures reported
by Massachusetts adults who had used marijuana in the past 30 days. About half
(50.6%) of marijuana users consumed it only by smoking, while 42.9% used more than
one method of consumption. Fewer marijuana users vaporized or ate marijuana, 2.9%
and 2.6%, respectively. Less than 1% only drank or dabbed marijuana, or only used it
topically or sublingually.

More than half of Massachusetts adult marijuana users, 56.0%, report using marijuana
only for adult non-medical purposes. Adults also use marijuana for medical reasons; 4%
only used prescribed marijuana, 11.5% only used non-prescribed marijuana. In other
words, 15.5% used either prescribed or not prescribed marijuana for medical reasons.
More than one-quarter, 28.5%, reported both adult and medical marijuana use.

Of Massachusetts adult marijuana users, 35.5% spent no money on marijuana in the
past month, 31.5% spent between $1 and $80, and 33.0% spent $81 or more.
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Table 5. Marijuana Consumption Patterns, Methods, and Expenditures

Adults who used
marijuanain past 30
days (n=439)

% 95% CI
How used marijuana, past 30 days
Smoke 50.6 | 43.6 57.5
Vaporize 2.9 1.3 4.4
Eat 2.6 0.6 4.6
Drink 0.3 0.0 0.7
Topical 0.3 0.0 0.6
Sublingual 0.3 0.0 0.7
Dab 0.2 0.0 0.7
More than 1 route of administration 429 | 36.1 49.7
Reasons used marijuana in past 30 days
Adult (non-medical) only 56.0 | 49.1 62.9
Medical (prescribed) only 4.0 1.8 6.2
Medical (not prescribed) only 115 7.3 15.6
Any medical (prescribed and not prescribed) 15.5 - -
Both adult and any medical 28.5| 22.3 34.8
Amount of money spent on marijuana in past
30 days
$0 355| 28,9 | 421
$1-80 31.5| 24.8 38.3
$81-800 33.0| 26.2 39.7

Correlates of Marijuana Use

Table 6 presents results from the Poisson regression examining socio-demographics
and other factors associated with past 30-day marijuana use (defined as a dichotomous
variable, yes versus no) by Massachusetts adults. It is important to remember that
because the survey used a cross-sectional design, the results shown here reflect
factors that are associated with marijuana use and cannot be interpreted as being
causally related to marijuana use. We report relative risk (RR) and 95% confidence
intervals (ClI). Men were more likely than women to use marijuana (RR=1.3; 95% CI:
1.1-1.6). Age is also associated with marijuana use. Compared to adults aged 18 to 20,
adults aged 26 to 34 were less likely to use marijuana (RR=0.6; 95% CI: 0.4-0.9), as are
those aged 35 to 64 (RR=0.3; 95% CI: 0.2-0.5), and adults aged 65 and older (RR=0.1;
95% CI: 0.1-0.2). Having a graduate degree, compared with having attained a High
School education or less, was negatively associated with marijuana use (RR=0.5; 95%
Cl: 0.4-0.8). Renting a home, compared with owning a home, was positively associated
with marijuana use (RR=1.5; 95% CI: 1.1-1.9). Having children in the home was
negatively associated with marijuana use (RR=0.8; 95% CI: 0.6-1.0). Compared with
living in Boston, living in the Northeast (RR=1.8; 95% CI: 1.2-2.7), Southeast (RR=1.8;
95% CI: 1.1-2.7), and Western (RR=2.0; 95% CI: 1.3, 3.0) regions of the state are each
positively associated with marijuana use. Marijuana use is positively associated with
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past 30-day use of alcohol (RR=1.9; 95% CI. 1.4-2.6) and other substances (RR=1.7;

95% CI: 1.3-2.4). See Table 6.

Table 6. Adjusted Relative Risk of Marijuana Use

Adjusted 95% Confidence Interval
Relative Risk
Male (ref: Female)* 1.3 1.1 1.6
Age (ref: 18-20)
21-25 0.8 0.5 1.3
26-34* 0.6 0.4 0.9
35-64*** 0.3 0.2 0.5
B65+*** 0.1 0.1 0.2
Race/Ethnicity (ref: White, non-
Hispanic)
Hispanic 1.0 0.7 15
Black, non-Hispanic 1.1 0.7 1.7
Asian, non-Hispanic 0.6 0.2 1.2
Other, non-Hispanic 1.4 0.9 2.1
Education (ref: Less than high
school)
College 0.8 0.6 1.1
Graduate degree** 0.5 0.4 0.8
Home ownership (ref: own)
Rent** 1.5 1.1 1.9
Something else 1.0 0.7 1.6
Children in household (ref: No)* 0.8 0.6 1.0
Region (ref: Boston)
Metrowest 1.4 0.9 2.1
Northeast** 1.8 1.2 2.7
Southeast* 1.8 1.1 2.7
Central 1.5 0.9 2.3
Western** 2.0 1.3 3.0
Alcohol use, past 30 days (ref: No)*** 1.9 1.4 2.6
Other substance use, past 30 days 1.7 1.3 2.4
(ref: No)**

Note: *p<0.05; **p<0.01; **p<0.001. Results are based on weighted, multivariable regression

analysis.
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Discussion

We found that 21.1% of adults in Massachusetts had used marijuana in the past 30
days. Estimates are substantially higher than those provided by other surveys. For
example, as presented in Chapter 1, 5.2% of Massachusetts adults aged 26 or older
reported recent use of marijuana in 2006, and 9.2% reported recent use in 2014. In the
present study, 18.0% of adults aged 26 or older had used marijuana in the past 30
days. Increases in marijuana prevalence among Massachusetts adults may be
attributable to shifts in public opinion regarding marijuana, and in marijuana-related law
and public policy.

Men in Massachusetts are more likely than women to use marijuana, as are individuals
aged 18 to 20. Marijuana prevalence rates are 25.9% for men and 17.0% for women,
54.4% for those aged 18 to 20 and 49.1% for those aged 21 to 25. Findings regarding
the greater likelihood of marijuana use by men and younger adults remained significant
in regression analysis which accounts for the effect of other factors on marijuana use.
Relationships are more complex between marijuana use and other factors, in particular,
race/ethnicity and education.

By race/ethnicity, prevalence of marijuana use is highest among Hispanics, at 27.1%,
followed by 25.8% of Blacks, 20.1% of Whites, 10.4% of Asians, and 37.5% of other
race/ethnic groups. Among marijuana users living in MA, most are White, 70.8%, and
many fewer are Hispanic, 12.0%, Black, 7.1%, other, 6.9%, or Asian, 3.2%. In the
regression analysis, which accounted for the effect of other factors, race/ethnicity was
not associated with marijuana use, suggesting that the likelihood of using marijuana is
similar for each group (compared to Whites), when other factors are accounted for.
As for educational attainment, prevalence data and bivariate analysis indicate that a
greater proportion of adults with a High School degree or college education use
marijuana than adults with a graduate degree. In regression analysis, which accounts
for the effect of other factors on marijuana use, adults with a college education are as
likely to use marijuana as those with a high school education or less. In contrast, adults
with a graduate degree are less likely to use marijuana that those with a High School
education or less. Relationships between marijuana use, educational attainment, and
other indicators of economic status are known to be complex and poorly understood.
For example, college students face added risks for marijuana use that have been
attributed to a diverse set of factors that include: overestimation among college students
regarding how often the average student uses drugs (McCabe, 2008); perceptions
among college students that drug use during their college years is normative (Cook,
Bauermeister, Gordon-Messer & Zimmerman, 2013; Pischke et al., 2012); the
expectation among college students that drugs will reduce social anxiety and facilitate
the formation of new peer friendships (Buckner, 2013); and greater exposure to drug-
using opportunities that exist on college campuses (Arria et al., 2008).

Patterns of marijuana use among college graduates have been attributed to age-graded

changes in social roles and associated normative behavior that generally accompany
the life transitions that this event signifies (Kandel & Chen, 2000). The present study
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was not designed to explore these types of relationships, and therefore findings should
be interpreted with caution.

By region, residents in the Western area of the state report the highest prevalence rate
of past 30-day marijuana use, at 29.8%, with rates in other areas of the Commonwealth
ranging from 20.9% to 18.2%. In Poisson regression analysis, compared with living in
Boston, living in the Northeast, Southeast, and Western regions of the state are each
positively associated with marijuana use. Findings suggest that the public health
impacts of marijuana use may not be evenly distributed across the state. Other factors
associated with a lower likelihood of marijuana use are home ownership and having
children in home. Given the cross-sectional design of the study, we cannot determine
the nature of these relationships and therefore these findings should not be interpreted
as being causally related.

About 7 out of 10 Massachusetts adults consume alcohol, and 4 out of 100 consume
another substance (e.g., hon-prescribed opioids, cocaine/crack, heroin, non-medical
anti-anxiety drugs, and other illicit substances). Notably, a greater proportion of
Massachusetts marijuana users than non-users consume alcohol and other substances,
particularly non-prescribed opioids, and use of alcohol and other substances is
associated with a greater likelihood of using marijuana. The co-occurring use of
marijuana with alcohol and other substances, particularly during adolescence and
young adulthood, is well-established (Swift et al., 2012; Tzilos, Reddy, Caviness,
Anderson & Stein, 2014).

Just over half of Massachusetts adults favored the legalization of marijuana, with double
the proportion of marijuana users than non-users supporting legalization. As there have
been dramatic shifts in public opinion regarding marijuana and in marijuana-related law
and public policy (Pacula et al., 2005; Pacula, Kilmer, Wagenaar, Chaloupka, &
Caulkins, 2014; Pew Research Center, 2014), the incidence and prevalence of both
marijuana use and also marijuana use disorders are expected to increase (Budney &
Moore, 2002; Hasin et al., 2017; Martins et al., 2016; Volkow, Baler, Compton, & Weiss,
2014). Of those who ever use marijuana, about 21% develop a marijuana use disorder
(Caulkins, 2018). However, the proportion of marijuana users who meet disorder criteria
is different by age. For example, national prevalence data indicate that in 2016,
approximately 7.2 million young adults aged 18 to 25 were current users of marijuana,
or 20.8% of young adults, and of these, 1.7 million had a marijuana use disorder in the
past year, or 5.0% (SAMHSA, 2017). Expressed another way, these data indicate that
about 24% of young adults aged 18 to 25 who use marijuana meet disorder criteria.
Longitudinal studies have documented that while marijuana use can extend over many
years of thelifec our se, f or most individual ds probl ema
limited to young adulthood (Chen & Jacobsen, 2012; DeWit, Offord & Wong, 1997;
Schulenberg et al., 2005), and only about 9% of marijuana users remain dependent on
the substance over the long-term (Hall & Degenhardt, 2009). However, once a
marijuana use disorder does develop, it is associated with increased risk of several
diseases and poor health outcomes, including impaired respiratory function,
cardiovascular disease, adverse effects on adolescent psychosocial development and
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mental health, and residual cognitive impairment (Hall & Degenhardt, 2013). In the
present study, we only examined marijuana use, and we did not include measurement
of marijuana use disorders.

More than half of adult marijuana users in Massachusetts report using marijuana only
for adult non-medical purposes, but a significant proportion also report using it for
medical reasons. At the same time, a greater proportion of marijuana users than non-
users perceive marijuana to have no health risks, or only slight risks, and marijuana
users are less likely to perceive that marijuana poses moderate or great risks. Marijuana
is primarily used for adult use because it induces euphoria, drowsiness, and feelings of
relaxation (Inaba & Cohen, 2011). Individuals who use marijuana therapeutically report
that it relieves conditions and symptoms such as glaucoma, nausea, AlDS-associated
anorexia and wasting syndrome, chronic pain, inflammation, multiple sclerosis, and
epilepsy (Volkow, Baler, Compton, & Weiss, 2014). When taken in combination with
prescribed medications, however, marijuana may increase the risk of bleeding, change
the impact of medications to address blood sugar levels and low blood pressure,

i nterfer e wiblithto prdtess certaid metlisations, and have other negative
impacts. Studies are underway now to better understand the health risks and benefits of
marijuana use.

Finally, Accountable Care Organizations and ongoing health care reforms are expected
to bring more marijuana users into primary care and other health care settings (Tai et
al., 2014; Gordon, Conley & Gordon, 2013). The National Institute on Drug Abuse and
other organizations have published evidence-based guidelines on the screening, brief
intervention, and treatment of marijuana and other substance use. Also, the proliferation
of electronic health records (EHRS) provides the opportunity to track marijuana use,
assess its potential interaction with other therapies, and treat it when needed (Fihn et
al., 2014; Halamka, 2014; Longhurst, Harrington & Shah, 2014; Weil, 2014). However,
given the special regulations that govern addiction healthcare records (e.g., 42 CFR)
and reluctance among patients and physicians to report the illicit and stigmatized
behaviors that marijuana use once entailed, clinicians may not document marijuana use
or refrain from discussing its potential health impacts with patients.

Limitations and Strengths

Findings must be considered within the context of several limitations. The survey
response rate was 21.7%. While typical of general population surveys like this one, if
there was a response bias on a measure not accounted for by the weighting,
generalizability may be limited. For example, findings may be impacted by response
bias if adults who used marijuana were more likely to return the survey than adults who
do not use marijuana. This could lead to overestimation of the prevalence of marijuana
use. The cross-sectional survey design precludes determining the temporal sequencing
of experiences and prevents drawing of causal inferences. For this reason, it is
appropriate to interpret findings as highlighting those factors that are associated with,
but not necessarily causally related to, the outcomes of interest.
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Marijuana and other substance use were both self-reported, and not corroborated by
testing of biological samples. Social desirability bias can lead to underestimates in
survey research, however a unique contribution of this study is that it is the first to be
conducted in Massachusetts after legalization of marijuana for adult use. Data was
collected in late 2017, nearly one year after marijuana became legal for adult use by,
and several years after legalization of medical marijuana in Massachusetts. Reporting of
illegal behaviors (e.g. use of illicit drugs; driving under the influence of alcohol or drugs)
may be underreported.

Small cell sizes for categories of some variables likely mean that models including them
are underpowered. The survey omitted individuals aged 17 or younger and adults living
in non-residential settings (e.g., incarcerated settings, group home residents, etc.).
Therefore, findings may underrepresent certain groups that may be more likely to use
marijuana. We did not explore associations comparing mental health conditions,
adulthood trauma, or other known risk factors for marijuana use, whether associations
are different among subgroups of adults (moderation), or the processes through which
factors are associated with the outcomes of interest (mediation), constituting several
areas for future research.
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Introduction

This report provides data and analysis on the 2018 Medical Use of Marijuana Patient
Survey, a component of the Massachusetts Department of Public Health 2018
Marijuana Baseline Study. The aim of this survey is to better understand the patterns of
marijuana use, perceptions, and behaviors among medical use of marijuana patients in
Massachusetts. Massachusetts Department of Public Health contracted with JSI
Research & Training Institute in April 2018 to administer a survey among participants of
the Massachusetts Medical Use of Marijuana Program. 42,796 participants of the
Massachusetts Medical Use of Marijuana Program were invited through email to take
the survey using a computer, smartphone, or tablet.

Methods

Data collection efforts were conducted in April 2018 by JSI Research & Training
Institute in conjunction with Massachusetts Department of Public Health. All registered
participants of the Massachusetts Medical Use of Marijuana Program were invited to
complete the survey via an emailed link to Survey Gizmo. The survey incorporated 81
items covering topics such as demographics, marijuana and marijuana product use,
methods of marijuana administration, perceptions of medical use of marijuana, driving
and other issues related to marijuana use, alcohol consumption, non-medical use of
prescription drugs and other substances, and combination substance use. Respondents
were sent 2 reminder emails and given the option at the end of the survey to enter a
lottery drawing of $500, $250, or $100.

The analyses look both at individual item response summaries as well as investigating

di fferences between gender (male vs. female),
and education | eyehr (eBhtbgekdprdsegfée vs. OBac
through cross-tabulation comparisons. Chi-square tests for equality of proportions were

run to detect significant differences in item response distribution across groups. Exact

significance tests were used to test equality of proportions in cases where response

categories were too small for reliable chi-square testing. In cases where mean statistics

are presented, independent t-tests were run to detect significant differences between

comparison groups. Highly statistically significant results are highlighted in the summary

text throughout this report, and all tables present item response frequency,

percentages, and results of statistical testing.

Appendix B contains all survey questions administered as well as guiding logic used to

prompt or restrict respondents to relevant next questions based on their answers to

previous items.
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Results

Response Rate

Table 1 shows demographic characteristics of the overall survey sample compared to
all eligible survey participants. All adult registered medical use of marijuana patients in
the Massachusetts Medical Use of Marijuana Program were eligible for participation in
the 2018 Medical Use of Marijuana Patient Survey (N=42,796). 6934 of these patients
responded to the 2018 Medical Use of Marijuana Patient Survey, for a response rate of
nearly 16%. There were no noticeable differences between 2018 survey respondent
distributions and the full eligible population across gender, age, and county, suggesting
that respondent population demographics are comparable to the overall eligible
population of medical use of marijuana patients in Massachusetts.

Table 1. DPH Patient Survey Response Rate and Comparison of Sample
Population

Full Eligible H 2018 Survey
Population Respondents
(N=42,796) (N=6934)

Response Rate 15.93%
Gender N=42796 % N=6818 %
Male 24349 (56.90) 3723 (54.61)
Female 18387 (42.96) 3056 (44.82)
Other / choose not to answer 60 ( 0.14) 39 ( 0.57)
Age (in years) N=42796 % N=6772 %
1810 25 | 3471 ( 81y ) 477  ( 7.04)
26 to 35 8695 (20.32) 1256 (18.55)
36 to 50 11857 (27.71) 1851 (27.33)
51 to 64 12141 (28.37) 2100 (31.01)
65 or older 6632 (15.50) 1088 (16.07)
County N=42796 % N=6864 %
Barnstable 1567 ( 3.66) 245 ( 3.57)
Berkshire 1052 ( 2.46) 210 ( 3.06)
Bristol 3155 (7.37) 460 ( 6.70)
Dukes 95 ( 0.22) 23 ( 0.34)
Essex 4950 (11.57) 743 (10.82)
Franklin 670 ( 1.57) 156 ( 2.27)
Hampden 2974 ( 6.95) 501 ( 7.30)
Hampshire 1962 ( 4.58) 392 ( 5.71)
Middlesex 9969 (23.29) 1536 (22.38)
Nantucket 40 ( 0.09) 6 ( 0.09)
Norfolk 4808 (11.23) 639 ( 9.31)
Plymouth 3686 ( 8.61) 533 (7.77)
Suffolk 3936 ( 9.20) 658 ( 9.59)
Worcester 3876 ( 9.06) 606 ( 8.87)
Not provided 56 ( 0.13) 223 ( 0.02)
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Respondent Demographics

Approximately equal proportions of all respondents were male compared to female

(55% vs. 45%) or under 51 years old (53% vs. 47%). A majority of respondents were

Non-Hispanic White (87%), followed by Hispanic (5%), and Non-Hispanic Black or

African American (3%). Less than 3% of respondents identified as more than one race,

or other (Asian, Native Hawaiian, Pacific Islander, American Indian, Alaska Native, or

other). 98% of all respondents reported their highest level of education as at least high
schoolgraduati on or GED, while over 50% reported
higher. Less than 10% reported an annual household income below $15,000, with the

majority reporting over $40,000. Less than 1% of women were currently pregnant or
breastfeeding.

Table 2A shows results of significance tests comparing demographic characteristics by

gender. A significantly larger proportion of female than male respondents reported their

hi ghest education as a professional dé&g@ree be
Female respondents reported annual household incomes between $15,000 and

$75,000 compared to males (46% vs. 38%), while a larger proportion of male

respondents than female reported annual household incomes above $75,000 (53% vs.

44%).

Table 2B shows results of significance tests comparing demographic characteristics by
age group. The racial distribution of respondents under the age of 51 was significantly
more diverse than respondents over the age of 50, as exhibited by the proportion of
non-Hispanic White respondents (83% vs. 93%). Most notably, a larger proportion of
Hispanic respondents were under age 51 than over 50. A larger proportion of
respondents over the age of 50 than under had professional degrees beyond a
Bachel or 6s degr e dderfegpdridents eeported andpl .household
income earnings above $100,000 at a higher rate than younger respondents (38% vs.
34%).

Table 2C shows results of significance tests comparing demographic characteristics by

educational attainment. Alar ger proportion of respondents wi
degree than respondents without a degree were aged 65 years or older (20% vs. 12%)

or between 26 to 35 years old (20% vs. 17%), while a larger proportion of respondents

without a Bacweehgedbétweenld gnd 25¢10% vs. 4%) and 51 to 64

(33% vs. 29%). A | arger proportion of respond
identified as non-Hispanic White compared to respondents with an educational

attainment bel ow a Bva d4¥®. Respoddentsdvithgatrleasta ( 9 0 %
Bachelords degree also reported annual househ
rates than participants without a Bachel or 6s
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Table 2A: DPH Patient Survey Characteristics of Respondents by Gender

Total Gender
N Male Female |
% (N=3732) (N=3056) p-vaiue
Gender 6818 no test
Male 3723
54.61
Female 3056
44.82
Other / choose not to answer 39
0.57
Age (in years) 6772 ol
18 to 25 a77 244 214
7.04 6.66 7.13
26 to 35 1256 668 543
18.55 18.23 18.10
36 to 50 1851 1012 819
27.33 27.62 27.30
51to 64 2100 1091 991
31.01 29.78 33.03
65 or older 1088 649 433
16.07 17.71 14.43
Race/Ethnicity 6672 ns
White or Caucasian, non-Hispanic 5834 3138 2623
87.44 87.39 87.70
Black or African-American, non-Hispanic 188 102 83
2.82 2.84 2.77
Asian, non-Hispanic 52 29 22
0.78 0.81 0.74
Native Hawaiian, Pacific Islander, 14 8 6
American Indian or Alaska Native, non- 0.21 0.22 0.20
Hispanic
More than one race, non-Hispanic 171 79 89
2.56 2.20 2.98
Hispanic 323 183 133
4.84 5.10 4.45
Other 90 52 35
1.35 1.45 1.17

*p<0.05; **p<0.01; ***p<0.001; ****p<0.0001; ns=not significant
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(Continued) Table 2A. DPH Patient Survey Characteristics of Respondents by

Gender
Total Gender
N Male Female |
% (N=3732) (N=3056) p-vaiue
Highest level of education completed 6877 el
Less than high school 131 91 37
1.90 2.45 1.21
High school or GED 816 483 320
11.87 12.98 10.50
Some college credit, less than Bachelor's 2335 1233 1066
degree 33.95 33.14 34.96
cBachelor's degree 1930 1097 804
28.06 29.48 26.37
Professional degree beyond a Bachelor's 1665 817 822
degree 24.21 21.96 26.96
Annual household income (all sources) 6279 orkk
Less than $15,000 578 285 275
9.21 8.39 9.85
$15,000 to $39,999 1147 559 564
18.27 16.46 20.19
$40,000 to $74,999 1475 743 713
23.49 21.88 25.53
$75,000 to $99,999 847 467 369
13.49 13.75 13.21
$100,000 or more 2232 1342 872
35.55 39.52 31.22
Currently Pregnant 3070 no test
No 3054
99.48
Yes 16
0.52
Currently Breastfeeding 3061 no test
No 3058
99.90
Yes 3
0.10

*p<0.05; **p<0.01; ***p<0.001; ***p<0.0001; ns=not significant
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Table 2B: DPH Patient Survey Characteristics of Respondents by Age Group

Total Age Group
N O 50 yd O 51 vyg |
% (N=3584) (N=3188) p-value
Gender 6818 rkkx
Male 3723 1924 1740
54.61 54.01 54.79
Female 3056 1576 1424
44.82 44.24 44.84
Other / choose not to answer 39 37 2
0.57 1.04 0.06
Age (in years) 6772 no test
18to 25 477
7.04
26 to 35 1256
18.55
36 to 50 1851
27.33
51to 64 2100
31.01
65 or older 1088
16.07
Race/Ethnicity 6672 orkk
White or Caucasian, non-Hispanic 5834 2860 2868
87.44 82.66 92.52
Black or African-American, non-Hispanic 188 124 64
2.82 3.58 2.06
Asian, non-Hispanic 52 44 8
0.78 1.27 0.26
Native Hawaiian, Pacific Islander, 14 5 9
American Indian or Alaska Native, non- 0.21 0.14 0.29
Hispanic
More than one race, non-Hispanic 171 112 57
2.56 3.24 1.84
Hispanic 323 265 55
4.84 7.66 1.77
Other 90 50 39
1.35 1.45 1.26

*p<0.05; **p<0.01; ***p<0.001; ****p<0.0001; ns=not significant
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(Continued) Table 2B: DPH Patient Survey Characteristics of Respondents by Age

Group
Total Age Group
N O 50 ydg O 51 vy |
% (N=3584) (N=3188) p-vaiue

Highest Level of Education Completed 6877 el
Less than high school 131 81 45
1.90 2.26 1.41
High school or GED 816 434 367
11.87 12.13 11.53
Some college credit, less than Bachelor's 2335 1235 1052
degree 33.95 34.53 33.05
Bachelor's degree 1930 1108 797
28.06 30.98 25.04
Professional degree beyond a Bachelor's 1665 719 922
degree 24.21 20.10 28.97

Annual Household Income (all sources) 6279 orkk
Less than $15,000 578 371 200
9.21 11.23 6.98
$15,000 to $39,999 1147 619 504
18.27 18.73 17.58
$40,000 to $74,999 1475 766 677
23.49 23.18 23.61
$75,000 to $99,999 847 437 399
13.49 13.22 13.92
$100,000 or more 2232 1112 1087
35.55 33.65 37.91

Currently Pregnant 3070 el
No 3054 1581 1417
99.48 99.06 99.93
Yes 16 15 1
0.52 0.94 0.07

Currently Breastfeeding 3061 ns
No 3058 1589 1413
99.90 99.81 100.00
Yes 3 3 0
0.10 0.19 0.00

*p<0.05; **p<0.01; ***p<0.001; ***p<0.0001; ns=not significant
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Table 2C: DPH Patient Survey Characteristics of Respondents by Education

Total Education
N <Bachelor's | O Bache |
% (N=3282) (N=3595) p-value

Gender 6818 ns
Male 3723 1807 1914
54.61 55.70 53.70
Female 3056 1423 1626
44.82 43.87 45.62
Other / choose not to answer 39 14 24
0.57 0.43 0.67

Age (in years) 6772 el
18to 25 477 320 157
7.04 9.96 4.43
26 to 35 1256 533 721
18.55 16.58 20.33
36 to 50 1851 897 949
27.33 27.91 26.76
51to 64 2100 1076 1021
31.01 33.48 28.79
65 or older 1088 388 698
16.07 12.07 19.68

Race/Ethnicity 6672 orkk
White or Caucasian, non-Hispanic 5834 2693 3134
87.44 84.39 90.26
Black or African-American, non-Hispanic 188 119 68
2.82 3.73 1.96
Asian, non-Hispanic 52 17 35
0.78 0.53 1.01
Native Hawaiian, Pacific Islander, 14 13 1
American Indian or Alaska Native, non- 0.21 0.41 0.03

Hispanic

More than one race, non-Hispanic 171 91 80
2.56 2.85 2.30
Hispanic 323 209 113
4.84 6.55 3.25
Other 90 49 41
1.35 1.54 1.18

*p<0.05; **p<0.01; ***p<0.001; ****p<0.0001; ns=not significant
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(Continued) Table 2C: DPH Patient Survey Characteristics of Respondents by

Education
Total Education
N <Bachelor's | O Bache |
% (N=3282) (N=3595) p-vaiue
Highest level of education completed 6877 no test
Less than high school 131
1.90
High school or GED 816
11.87
Some college credit, less than Bachelor's 2335
degree 33.95
Bachelor's degree 1930
28.06
Professional degree beyond a Bachelor's 1665
degree 24.21
Annual household income (all sources) 6279 orkk
Less than $15,000 578 436 141
9.21 14.65 4.28
$15,000 to $39,999 1147 777 368
18.27 26.11 11.18
$40,000 to $74,999 1475 779 694
23.49 26.18 21.08
$75,000 to $99,999 847 344 500
13.49 11.56 15.18
$100,000 or more 2232 640 1590
35.55 21.51 48.28
Currently Pregnant 3070 ns
No 3054 1420 1626
99.48 99.58 99.39
Yes 16 6 10
0.52 0.42 0.61
Currently Breastfeeding 3061 ns
No 3058 1415 1636
99.90 99.86 99.94
Yes 3 2 1
0.10 0.14 0.06

*p<0.05; **p<0.01; ***p<0.001; ***p<0.0001; ns=not significant

Marijuana and Marijuana Product Use

Table 3A, 3B, and 3C show results of survey responses pertaining to marijuana and

marijuana product use, with comparisons by gender, age group, and educational

attainment, respectively. All survey respondents were asked to report on the number of
days in the past 30 days that they used marijuana or marijuana products. On average,

respondents reported marijuana use for 23.5 days out of 30. Over 60% of respondents
reported marijuana use for over 20 out of 30 days, while approximately 8% reported no
use. A slightly higher rate of respondents under the age of 51 reported at least 11 days
of use compared to respondents over age 50 (82% vs. 76%). A larger proportion of

respondents wi

t hout a

Bachel

reported use for over 20 out of 30 days (65% vs. 56%).

61

or 6 s

degree

t han



Respondents who indicated having used marijuana or marijuana products at least once

in the past 30 days were asked to report their total monthly expenditures on marijuana

and marijuana products. Almost 40% of these respondents reported spending at least

$201 on marijuana or marijuana products in the past 30 days, while only 10% reported

spending nothing. On average, male respondents reported spending approximately $20

more than females, with a larger proportion of males than females spending at least

$151 (56% vs. 51%). Respondents under age 51 reported spending an average of $82

more than older respondents, with a larger proportion of younger respondents than

ol der spending at |l east $151 (60% v degred7 %) . R
spent approximately $71 more than respondents
proportion of respondents without a Bacheloro

All survey respondents were asked to indicate the purpose of their marijuana use in the

past 30 days. 93% of respondents reported medical use of marijuana certified by a

medical practitioner, 6% reported medical use not certified by a medical practitioner,

and 17% of respondents reported recreational use of marijuana. Respondents younger

than 51 years old reported higher rates of recreational use than older respondents (20%

VS, 14 %) . Respondents with a Bachel ordés degre
use than respondents without a Bachel orods deg
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Table 3A: DPH Patient Survey Marijuana and Marijuana Products by Gender

Total Gender
N Male Female |
% (N=3732) (N=3056) p-value
Number of days in past 30 days using 23.53 I 23.78 23.20 **
marijuana (Mean; Std.) 8.58 8.36 8.86
Number of days in past 30 days using 6640 I *
marijuana
0 days 529 278 237
7.97 7.78 8.01
1-5 days 370 168 196
5.57 4.70 6.63
6-10 days 495 260 230
7.45 7.28 7.78
11-20 days 1223 662 546
18.42 18.54 18.46
21-30 days 4023 2203 1748
60.59 61.69 59.11
Money spent on marijuana in past 30 $245.59 $255.06 $235.00 *
days (Mean; Std.) A 313.61 286.36 346.64
Total money spent on marijuana / 4798 Fekkk
products in past 30 days
$0 496 226 263
10.34 8.65 12.43
$1 - $50 348 190 149
7.25 7.27 7.04
$51 to $100 809 450 346
16.86 17.21 16.36
$101 to $150 571 287 278
11.90 10.98 13.14
$151 to $200 687 383 294
14.32 14.65 13.90
$201 or more 1887 1078 785
39.33 41.24 37.12
Purpose of marijuanig
Recreational (non-medical, e.g., to get 1038 585 428 *
high) only 17.00 17.79 15.74
Medical use NOT certified by a qualified 380 238 134 *kk
practitioner only 6.22 7.24 4.93
Medical use certified by a qualified 5690 3029 2567 *kk
practitioner only 93.2 92.09 94.41

A Among respondents indicating use of marijuana or marijuana products at least once in past 30 days

(N=6111)

y Percentages sum to more than 100% because respondents could choose more than one option
*p<0.05; **p<0.01; ***p<0.001; ***p<0.0001; ns=not significant
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Table 3B: DPH Patient Survey Marijuana and Marijuana Product Use by Age

Group
Total Age Group
N O 50 yd O 51 ye |
% (N=3584) (N=3188) p-value
Number of Days in Past 30 Days Using 23.53 23.93 23.08 ok
Marijuana (Mean; Std.) 8.58 8.27 8.89
Number of days in past 30 days using 6640 Fkkk
marijuana
0 days 529 243 268
7.97 7.01 8.76
1-5 days 370 171 191
5.57 4.93 6.24
6-10 days 495 221 266
7.45 6.37 8.69
11-20 days 1223 664 546
18.42 19.15 17.84
21-30 days 4023 2168 1790
60.59 62.53 58.48
Money Spent on Marijuana in Past 30 $245.59 $285.14 $203.03 ko
Days (Mean; Std.) A 313.61 379.04 216.65
Total money spent on marijuana / 4798 i
products in past 30 days
$0 496 192 293
10.34 7.75 13.04
$1 - $50 348 145 196
7.25 5.86 8.72
$51 to $100 809 385 412
16.86 15.55 18.34
$101 to $150 571 269 297
11.90 10.86 13.22
$151 to $200 687 368 310
14.32 14.86 13.80
$201 or more 1887 1117 739
39.33 45.11 32.89
Purpose of Marijuan
Recreational (non-medical, e.g., to get 1038 651 381 Fkkk
high) only 17.00 20.20 13.66
Medical use NOT certified by a qualified 380 172 203 *
practitioner only 6.22 5.34 7.28
Medical use certified by a qualified 5690 3024 2578 **
practitioner only 93.2 93.85 92.40

A Among respondents indicating use of marijuana or marijuana products at least once in past 30 days

(N=6111)

y Percentages sum to more than 100% because respondents could choose more than one option
*p<0.05; **p<0.01; ***p<0.001; ****p<0.0001; ns=not significant
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Table 3C: DPH Patient Survey Marijuana and Marijuana Products Use by

Education
Total Education
N <Bachelor's | O Bache |
% (N=3282) (N=3595) p-vaiue
Number of days in past 30 days using 23.53 24.82 22.40 Fhkk
marijuana (Mean; Std.) 8.58 7.94 8.96
Number of days in past 30 days using 6640 Fkkk
marijuana
0 days 529 286 242
7.97 9.06 6.98
1-5 days 370 122 245
5.57 3.86 7.07
6-10 days 495 180 314
7.45 5.70 9.06
11-20 days 1223 507 713
18.42 16.06 20.58
21-30 days 4023 2062 1951
60.59 65.32 56.31
Money spent on marijuana in past 30 $245.59 $285.18 $213.81 ko
days (Mean; Std.) A 313.61 379.25 243.93
Total money spent on marijuana / 4798 Fkkk
products in past 30 days
$0 496 167 327
10.34 7.79 12.38
$1 - $50 348 129 218
7.25 6.01 8.25
$51 to $100 809 315 491
16.86 14.69 18.59
$101 to $150 571 236 334
11.90 11.00 12.65
$151 to $200 687 299 386
14.32 13.94 14.62
$201 or more 1887 999 885
39.33 46.57 33.51
Purposeofmar i juana use
Recreational (hon-medical, e.g., to get 1038 402 633 Fkkk
high) only 17.00 14.01 19.66
Medical use NOT certified by a qualified 380 186 194 ns
practitioner only 6.22 6.48 6.02
Medical use certified by a qualified 5690 2673 3000 ns
practitioner only 93.2 93.17 93.17

A Among respondents indicating use of marijuana or marijuana products at least once in past 30 days

(N=6111)

y Percentages sum to more than 100% because respondents could choose more than one option
*p<0.05; **p<0.01; ***p<0.001; ****p<0.0001; ns=not significant

65




Medical Conditions for Marijuana and Marijuana Product Use

Tables 4A, 4B, and 4C summarize results of survey responses pertaining to medical
conditions for which marijuana and marijuana products were used, with comparisons by
gender, age group, and educational attainment, respectively. Respondents who did not
use marijuana or marijuana products for medical use in the past 30 days (whether
certified or uncertified) were asked to indicate all medical conditions for which they used
marijuana or marijuana products. Note that percentages in Tables 4A, 4B, and 4C add
to more than 100% because of multiple conditions being treated at the same time.

The most common medical condition for which respondents indicated marijuana use
was anxiety (60%), followed by chronic pain (46%), insomnia (43%), depression (42%),
and stress (41%). Respondents also reported treating arthritis, headaches/migraines,
muscle spasms, PTSD, and nausea at rates between 16 and 26%.

A significantly larger proportion of female respondents than male reported using

marijuana or marijuana products to treat anxiety, arthritis, bowel distress, depression,

fibromyalgia, headaches/migraines, multiple sclerosis, nausea, osteoarthritis, PTSD,
vomiting, and fiothero. A |l arger proportion of
using marijuana or marijuana products to treat ADHD, alcohol dependency, diabetes,

HIV/AIDS, and sleep apnea.

A larger proportion of respondents 51 years or older reported using marijuana or
marijuana products to treat arthritis, cancer, chronic pain, diabetes, glaucoma,
HIV/AIDS, hypertension, neuropathy, and osteoarthritis. A larger proportion of
respondents under 51 years old reported using marijuana or marijuana products to treat
ADHD, anxiety, bipolar disorder, bowel distress, depression, headaches/migraines,
insomnia, loss of appetite, nausea, OCD, PTSD, stress, and vomiting.

Respondents with a Bachelords degree did not
products to treat any of the medical conditions at higher rates than respondents without

a Bachel orbd6s degree. Respondentrteadusingt hout a Ba
marijuana or marijuana products at higher rat
degree to treat ADHD, anxiety, arthritis, bipolar disorder, carpal tunnel, chronic pain,

depression, diabetes, fibromyalgia, headaches/migraines, loss of appetite, muscle

spasms, nausea, OCD, opioid use, PTSD, seizures, sleep apnea, and stress.
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Table 4A: DPH Patient Survey Medical Use of Marijuana and Marijuana Product
Use, Medical Conditions Treated by Gender

Total Gender
N Male Female |
%l (N=3293) (N=2720) p-value
Marijuana used for medical purposes 6111 *
No 195 122 70
3.19 3.70 2.57
Yes 5916 3171 2650
96.81 96.30 97.43
Medical condition (s) for which 5916
respondent uses marijuana or marijuana
products Ay
ADHD 711 424 260 ko
12.02 13.37 9.81
Alcohol Dependency 164 120 42 Fekkk
2.77 3.78 1.58
Anxiety 3559 1773 1719 ko
60.16 55.91 64.87
Arthritis 1563 784 759 ok
26.42 24.72 28.64
Asthma 190 83 101 **
3.21 2.62 3.81
Bipolar Disorder 336 167 162 ns
5.68 5.27 6.11
Bowel Distress 562 232 318 Fkkk
9.50 7.32 12.00
Cancer 331 186 141 ns
5.59 5.87 5.32
Carpal Tunnel 214 101 111 *
3.62 3.19 4.19
Chronic Pain 2749 1456 1247 ns
46.47 45.92 47.06
Crohn's Disease 159 80 78 ns
2.69 2.52 2.94
Depression 2463 1213 1195 Fohkk
41.63 38.25 45.09
Diabetes 216 160 55 ik
3.65 5.05 2.08
Fibromyalgia 444 76 359 ekkk
7.51 2.40 13.55
Glaucoma 143 91 52 *
2.42 2.87 1.96

A Among respondents indicating medical use of marijuana or marijuana products (certified or uncertified)
y Percentages sum to more than 100% because respondents could choose more than one option
*p<0.05; **p<0.01; ***p<0.001; ****p<0.0001; ns=not significant

67




(Continued) Table 4A: DPH Patient Survey Medical Use of Marijuana and
Marijuana Product Use, Medical Conditions Treated by Gender

Total Gender
N Male Female |
%l (N=3293) (N=2720) p-vaiue
Medical condition (s) for which 5916
respondent uses marijuana or marijuana
products Ay
Headaches/Migraines 1185 464 693 Fkkx
20.03 14.63 26.15
Hepatitis C 56 41 14 **
0.95 1.29 0.53
HIV/AIDS 43 38 5 ik
0.73 1.20 0.19
Huntington's Disease 2 1 1 ns
0.03 0.03 0.04
Hypertension 318 201 111 ok
5.38 6.34 4.19
Insomnia 2524 1326 1152 ns
42.66 41.82 43.47
Loss of Appetite 744 396 323 ns
12.58 12.49 12.19
Multiple Sclerosis 140 45 94 Fkkk
2.37 1.42 3.55
Muscle Spasms 1050 516 518 **
17.75 16.27 19.55
Muscular Dystrophy 15 11 3 ns
0.25 0.35 0.11
Nausea 955 381 550 ko
16.14 12.02 20.75
Neuropathy 611 287 313 ok
10.33 9.05 11.81
OCD 276 119 152 ok
4.67 3.75 5.74
Opioid Use 133 92 38 ok
2.25 2.90 1.43
Osteoarthritis 466 183 280 Fkkk
7.88 577 10.57
PTSD 1005 464 512 Fkk
16.99 14.63 19.32
Schizophrenia 17 13 2 *
0.29 0.41 0.08

A Among respondents indicating medical use of marijuana or marijuana products (certified or uncertified)
y Percentages sum to more than 100% because respondents could choose more than one option
*p<0.05; **p<0.01; ***p<0.001; ****p<0.0001; ns=not significant
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(Continued)Table 4A: DPH Patient Survey Medical Use of Marijuana and Marijuana
Product Use, Medical Conditions Treated by Gender

Total Gender
N Male Female |
%l (N=3293) (N=2720) p-vaiue
Medical condition (s) for which 5916
respondent uses marijuana or marijuana
products Ay
Seizures 114 60 52 ns
1.93 1.89 1.96
Skin Conditions 149 60 84 *
2.52 1.89 3.17
Sleep Apnea 536 371 155 okkk
9.06 11.70 5.85
Stress 2408 1259 1095 ns
40.70 39.70 41.32
Tourette's Syndrome 18 16 2 **
0.30 0.50 0.08
Tremors 126 67 56 ns
2.13 2.11 2.11
Vomiting 224 88 129 ko
3.79 2.78 4.87
Wasting 31 18 12 ns
0.52 0.57 0.45
Weight Loss 243 128 109 ns
4.11 4.04 4.11
Other 779 360 406 el
13.17 11.35 15.32

A Among respondents indicating medical use of marijuana or marijuana products (certified or uncertified)
y Percentages sum to more than 100% because respondents could choose more than one option
*p<0.05; **p<0.01; ***p<0.001; ****p<0.0001; ns=not significant
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Table 4B: DPH Patient Survey Medical Use of Marijuana and Marijuana Product

Use, Medical Conditions Treated by Age Group

Total Age Group
Nff O 50 yq O 51 vyg¢g |
%l (N=3224) (N=2793) p-vaiue
Marijuana used for medical purposes 6111 ns
No 195 114 78
3.19 3.54 2.79
Yes 5916 3110 2715
96.81 96.46 97.21
Medical condition (s) for which 5916
respondent uses marijuana or marijuana
products Ay
ADHD 711 555 153 ko
12.02 17.85 5.64
Alcohol Dependency 164 110 54 *kk
2.77 3.54 1.99
Anxiety 3559 2269 1243 el
60.16 72.96 45.78
Arthritis 1563 481 1053 ko
26.42 15.47 38.78
Asthma 190 98 87 ns
3.21 3.15 3.20
Bipolar Disorder 336 268 64 Fekkk
5.68 8.62 2.36
Bowel Distress 562 347 207 Fkkk
9.50 11.16 7.62
Cancer 331 77 242 ko
5.59 2.48 8.91
Carpal Tunnel 214 110 99 ns
3.62 3.54 3.65
Chronic Pain 2749 1293 1412 Fkkok
46.47 41.58 52.01
Crohn's Disease 159 96 58 *
2.69 3.09 2.14
Depression 2463 1611 823 Fohkk
41.63 51.80 30.31
Diabetes 216 68 144 ik
3.65 2.19 5.30
Fibromyalgia 444 211 224 *
7.51 6.78 8.25
Glaucoma 143 31 111 ko
2.42 1.00 4.09

A Among respondents indicating medical use of marijuana or marijuana products (certified or uncertified)
y Percentages sum to more than 100% because respondents could choose more than one option
*p<0.05; **p<0.01; ***p<0.001; ****p<0.0001; ns=not significant
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(Continued) Table 4B: DPH Patient Survey Medical Use of Marijuana and
Marijuana Product Use, Medical Conditions Treated by Age Group

Total Age Group
Nff O 50 yq O 51 vyg¢g |
wll (N=3224) (N=2793) p-vaiue
Medical condition (s) for which 5916
respondent uses marijuana or marijuana
products Ay
Headaches/Migraines 1185 814 352 Fkkx
20.03 26.17 12.97
Hepatitis C 56 21 35 *
0.95 0.68 1.29
HIV/AIDS 43 13 30 *
0.73 0.42 1.10
Huntington's Disease 2 0 2 ns
0.03 0.00 0.07
Hypertension 318 112 200 ekkk
5.38 3.60 7.37
Insomnia 2524 1434 1059 ko
42.66 46.11 39.01
Loss of Appetite 744 529 203 Fekkk
12.58 17.01 7.48
Multiple Sclerosis 140 63 76 ns
2.37 2.03 2.80
Muscle Spasms 1050 542 494 ns
17.75 17.43 18.20
Muscular Dystrophy 15 9 6 ns
0.25 0.29 0.22
Nausea 955 638 298 ko
16.14 20.51 10.98
Neuropathy 611 213 388 ik
10.33 6.85 14.29
OCD 276 220 56 ik
4.67 7.07 2.06
Opioid Use 133 76 55 ns
2.25 2.44 2.03
Osteoarthritis 466 95 359 ko
7.88 3.05 13.22
PTSD 1005 634 352 el
16.99 20.39 12.97
Schizophrenia 17 14 3 *
0.29 0.45 0.11

A Among respondents indicating medical use of marijuana or marijuana products (certified or uncertified)
y Percentages sum to more than 100% because respondents could choose more than one option
*p<0.05; **p<0.01; ***p<0.001; ****p<0.0001; ns=not significant
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(Continued) Table 4B: DPH Patient Survey Medical Use of Marijuana and
Marijuana Product Use, Medical Conditions Treated by Age Group

Total Age Group
N O 50 yqg O 51 vy |
%l  (N=3224) (N=2793) p-value
Medical condition (s) for which 5916
respondent uses marijuana or marijuana
products Ay
Seizures 114 71 40 *
1.93 2.28 1.47
Skin Conditions 149 84 65 ns
2.52 2.70 2.39
Sleep Apnea 536 263 266 ns
9.06 8.46 9.80
Stress 2408 1529 845 ko
40.70 49.16 31.12
Tourette's Syndrome 18 13 5 ns
0.30 0.42 0.18
Tremors 126 60 66 ns
2.13 1.93 2.43
Vomiting 224 164 55 b
3.79 5.27 2.03
Wasting 31 17 14 ns
0.52 0.55 0.52
Weight Loss 243 149 91 *x
4.11 4.79 3.35
Other 779 374 401 o
13.17 12.03 14.77

A Among respondents indicating medical use of marijuana or marijuana products (certified or uncertified)
y Percentages sum to more than 100% because respondents could choose more than one option
*p<0.05; **p<0.01; ***p<0.001; ***p<0.0001; ns=not significant
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Table 4C: DPH Patient Survey Medical Use of Marijuana and Marijuana Product

Use, Medical Conditions Treated by Education

Total Education
Nl <Bachelor's O Bache |
%l (N=2871) (N=3223) p-vaiue
Marijuana used for medical purposes 6111 ns
No 195 86 109
3.19 3.00 3.38
Yes 5916 2785 3114
96.81 97.00 96.62
Medical condition (s) for which 5916
respondent uses marijuana or marijuana
products Ay
ADHD 711 403 307 ko
12.02 14.47 9.86
Alcohol Dependency 164 85 79 ns
2.77 3.05 2.54
Anxiety 3559 1784 1768 el
60.16 64.06 56.78
Arthritis 1563 835 725 el
26.42 29.98 23.28
Asthma 190 111 79 *x
3.21 3.99 2.54
Bipolar Disorder 336 237 97 Fekkk
5.68 8.51 3.11
Bowel Distress 562 268 292 ns
9.50 9.62 9.38
Cancer 331 139 191 ns
5.59 4.99 6.13
Carpal Tunnel 214 138 76 i
3.62 4.96 2.44
Chronic Pain 2749 1460 1284 ekkk
46.47 52.42 41.23
Crohn's Disease 159 64 95 ns
2.69 2.30 3.05
Depression 2463 1327 1128 Fohkk
41.63 47.65 36.22
Diabetes 216 131 84 ik
3.65 4.70 2.70
Fibromyalgia 444 278 163 Frkx
7.51 9.98 5.23
Glaucoma 143 68 75 ns
2.42 2.44 2.41

A Among respondents indicating medical use of marijuana or marijuana products (certified or uncertified)
y Percentages sum to more than 100% because respondents could choose more than one option
*p<0.05; **p<0.01; ***p<0.001; ****p<0.0001; ns=not significant
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(Continued) Table 4C: DPH Patient Survey Medical Use of Marijuana and
Marijuana Product Use, Medical Conditions Treated by Education

Total Education
N <Bachelor's O Bache |
wll  (N=2871) (N=3223) p-vaiue
Medical condition (s) for which 5916
respondent uses marijuana or marijuana
products Ay
Headaches/Migraines 1185 669 510 Fkkx
20.03 24.02 16.38
Hepatitis C 56 37 18 **
0.95 1.33 0.58
HIV/AIDS 43 27 16 *
0.73 0.97 0.51
Huntington's Disease 2 1 1 ns
0.03 0.04 0.03
Hypertension 318 180 137 ok
5.38 6.46 4.40
Insomnia 2524 1213 1304 ns
42.66 43.55 41.88
Loss of Appetite 744 438 302 Fekkk
12.58 15.73 9.70
Multiple Sclerosis 140 68 72 ns
2.37 2.44 231
Muscle Spasms 1050 617 428 Fkkk
17.75 22.15 13.74
Muscular Dystrophy 15 10 5 ns
0.25 0.36 0.16
Nausea 955 514 436 ko
16.14 18.46 14.00
Neuropathy 611 325 282 *x
10.33 11.67 9.06
OCD 276 165 111 ik
4.67 5.92 3.56
Opioid Use 133 98 35 Frkx
2.25 3.52 1.12
Osteoarthritis 466 221 244 ns
7.88 7.94 7.84
PTSD 1005 626 377 el
16.99 22.48 12.11
Schizophrenia 17 14 3 *x
0.29 0.50 0.10

A Among respondents indicating medical use of marijuana or marijuana products (certified or uncertified)
y Percentages sum to more than 100% because respondents could choose more than one option
*p<0.05; **p<0.01; ***p<0.001; ****p<0.0001; ns=not significant
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(Continued) Table 4C: DPH Patient Survey Medical Use of Marijuana and
Marijuana Product Use, Medical Conditions Treated by Education

Total Education
N <Bachelor's | O Bache |
wll (N=2871) (N=3223) p-vaiue
Medical condition (s) for which 5916
respondent uses marijuana or marijuana
products Ay
Seizures 114 74 38 ko
1.93 2.66 1.22
Skin Conditions 149 73 76 ns
2.52 2.62 2.44
Sleep Apnea 536 315 221 rkkk
9.06 11.31 7.10
Stress 2408 1266 1135 ok
40.70 45.46 36.45
Tourette's Syndrome 18 10 8 ns
0.30 0.36 0.26
Tremors 126 71 54 *
2.13 2.55 1.73
Vomiting 224 127 95 o
3.79 4.56 3.05
Wasting 31 11 20 ns
0.52 0.39 0.64
Weight Loss 243 136 106 o
4.11 4.88 3.40
Other 779 347 430 ns
13.17 12.46 13.81
A Among respondents indicating medical use of marijuana or marijuana products (certified or uncertified)
y Percentages sum to more than 100% because respondents could choose more than one option
*p<0.05; **p<0.01; ***p<0.001; ****p<0.0001; ns=not significant

Methods of Marijuana / Marijuana Product Administration

Tables 5A, 5B, and 5C summarize results of survey responses pertaining to methods of
marijuana and marijuana product administration used in the past 30 days, with
comparisons by gender, age group, and educational attainment, respectively.
Respondents were asked additional questions regarding their typical use of marijuana
and the methods of marijuana or marijuana product administration used in the past 30
days. Further, for each method of administration reported, respondents were asked to
provide further detail on the frequency and amount of marijuana product used.

All respondents who indicated using marijuana at least once in the past 30 days where
asked to indicated which methods of marijuana administration they used in the past 30
days. 16% of these respondents used only 1 method in the past 30 days, 26% used 2
methods, 26% used 3, and 31% used 4 or more. A larger proportion of respondents
aged 51 or older than younger respondents reported using 1 or 2 methods (51% vs.
34%), while a larger proportion of younger respondents reported using 4 or 5+ methods
(38% vs. 22%). A | arger proportion of respond
with a degree reported using 4 or more methods (34% vs. 27%), while a larger
proportion of older respondents than younger reported using 2 or 3 methods (56% vs.
49%).
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All respondents who indicated using marijuana or marijuana products at least once in
the past 30 days where asked to report on the amount of THC and CBD in their typical
marijuana or marijuana product use. 45% of these respondents reported typical use of
marijuana or marijuana products that contain higher amounts of THC, 34% reported
approximately equal amounts of THC and CBD, and 14% reported higher amounts of
CBD. Almost 7% of respondents reported that they did not know. A larger proportion of
males than females reported using products higher in THC (53% vs. 37%), while a
larger proportion of females than males reported using products with higher amounts of
CBD (17% vs. 11%) or equal amounts of THC and CBD (37% vs. 31%). A larger
proportion of respondents under the age of 51 compared to older respondents reported
using products higher in THC (50% vs. 40%), while a larger proportion of older
respondents compared to younger reported using products higher in CBD (17% vs.
11%) or not knowing (9% vs. 5%). A slightly higher proportion of respondents without a
Bachelords degree than with a degree reported
containing equal amounts of THC and CBD, while a slightly higher proportion of
respondent wisddyrearepBradukimylprodudss higherin CBD.

Respondents who indicated using marijuana or marijuana products at least once in the
past 30 days were asked about different methods of marijuana or marijuana product
administration used in the past 30 days. Over 2 in 3 respondents reported smoking
dried flower (65%) or using vaporized concentrate (62%). 51% reported consuming
edible marijuana products. Approximately 1 in 4 respondents reported using vaporized
dried flower (28%), applied topical cannabis oil, ointment, lotion, cream, salve, etc. to
the skin (27%), and sublingual or orally administered uptake products (23%). 16% of
respondents reported using dabbed marijuana products, 11% using oral capsules or
tablets, and 5% drinking marijuana infused products.

A significantly larger proportion of male respondents than female reported using

vaporized dried flower and dabbed marijuana products. A significantly larger proportion

of female respondents than male reported using sublingual or orally administered

uptake products and topical cannabis oil, ointment, lotion, cream, salve, etc. to the skin.

A significantly larger proportion of respondents under age 51 than older respondents

reported smoking dried flower, using vaporized dried flower, vaporized concentrate,

dabbed marijuana products, edible marijuana products, and drinkable marijuana

products. A significantly | arger proportion o
than with a degree reported smoking dried flower and using dabbed marijuana products.
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Table 5A: DPH Patient Survey Methods of Administration by Gender (Among
6,111 Respondents who Used Marijuana in Past 30 Days)

Total Gender
N Male Female |
% (N=3293) (N=2720) p-vaiue
Number of administration methods ns
used in the past 30 days
0 methods 74 40 33
1.21 1.21 1.21
1 method 953 555 387
15.59 16.85 14.23
2 methods 1619 881 717
26.49 26.75 26.36
3 methods 1598 833 744
26.15 25.30 27.35
4 methods 1028 529 474
16.82 16.06 17.43
5+ methods 839 455 365
13.73 13.82 13.42
Typical marijuana/ product use 6081 ol
Higher in THC 2760 1722 999
45.39 52.50 36.96
Higher in CBD 844 365 472
13.88 11.13 17.46
Contain somewhat equal amounts of THC 2063 1010 1011
and CBD 33.93 30.79 37.40
Don't know / not sure 414 183 221
6.81 5.58 8.18

*p<0.05; **p<0.01; ***p<0.001; ***p<0.0001; ns=not significant
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(Continues) Table 5A: DPH Patient Survey Methods of Administration by Gender
(Among 6,111 Respondents who Used Marijuana in Past 30 Days)

Total Gender
N Male Female |
wll  (N=3293) (N=2720) p-vaiue
Method of administration used (one
time or more) in thidg

Smoked dried flower 3921 2185 1667 ek
65.12 67.21 62.39

Vaporized dried flower 1704 1033 642 Fkkx
28.30 31.77 24.03

Vaporized concentrated (cartridge/vape 3751 2040 1647 ns
oil) 62.30 62.75 61.64

Dabbed marijuana products (butane hash 984 632 326 rkkk
oil, wax, shatter, etc.) 16.34 19.44 12.20

Ate marijuana products (brownies, cakes, 3074 1606 1410 **
cookies, etc.) 51.05 49.40 52.77

Drank marijuana infused products (tea, 285 165 114 ns
cola, alcohol, etc.) 4.73 5.08 4.27

Used sublingual (under the tongue) or 1413 651 738 Fekkk
orally administered uptake products 23.47 20.02 27.62

(dissolvable strips, sublingual sprays, oil,
tinctures, medicated lozenges, etc.)

Used oral capsules/tablets 651 353 285 ns
10.81 10.86 10.67

Applied topical cannabis oil, ointment, 1600 638 933 i
lotion, cream, slave, etc. to skin 26.57 19.62 34.92

Used rectal/vaginal cannabis 75 32 39 ns
suppositories 1.25 0.98 1.46

Other 96 49 46 ns
1.59 151 1.72

y Percentages sum to more than 100% because respondents could choose more than one option
*p<0.05; **p<0.01; ***p<0.001; ****p<0.0001; ns=not significant
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Table 5B: DPH Patient Survey Methods of Administration by Age Group (Among
6,111 Respondents who Used Marijuana in Past 30 Days)

Total Age Group
N O 50 yd O 51 vygq |
% (N=3224) (N=2793) p-vaiue
Number of administration methods ek
used in the past 30 days
0 methods 74 34 37
1.21 1.05 1.32
1 method 953 381 554
15.59 11.82 19.84
2 methods 1619 724 858
26.49 22.46 30.72
3 methods 1598 861 721
26.15 26.71 25.81
4 methods 1028 632 381
16.82 19.60 13.64
5+ methods 839 592 242
13.73 18.36 8.66
Typical marijuana/ product use 6081 ol
Higher in THC 2760 1594 1123
45.39 49.67 40.42
Higher in CBD 844 365 463
13.88 11.37 16.67
Contain somewhat equal amounts of THC 2063 1100 935
and CBD 33.93 34.28 33.66
Don't know / not sure 414 150 257
6.81 4.67 9.25

*p<0.05; **p<0.01; ***p<0.001; ***p<0.0001; ns=not significant
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(Continued) Table 5B: DPH Patient Survey Methods of Administration by Age

Group (Among 6,111 Respondents who Used Marijuana in Past 30 Days)

Total Age Group
N O 50 yd O 51 vygq |
wll  (N=3224) (N=2793) p-vaiue
Method of administration used (one
time or more) in thidg

Smoked dried flower 3921 2296 1573 ko
65.12 72.22 57.24

Vaporized dried flower 1704 975 706 Fkkx
28.30 30.67 25.69

Vaporized concentrated (cartridge/vape 3751 2174 1523 rkkk
oil) 62.30 68.39 55.42

Dabbed marijuana products (butane hash 984 727 250 rkkk
oil, wax, shatter, etc.) 16.34 22.87 9.10

Ate marijuana products (brownies, cakes, 3074 1878 1166 Fkkk
cookies, etc.) 51.05 59.08 42.43

Drank marijuana infused products (tea, 285 203 79 Fekkk
cola, alcohol, etc.) 4.73 6.39 2.87

Used sublingual (under the tongue) or 1413 692 708 *kk
orally administered uptake products 23.47 21.77 25.76

(dissolvable strips, sublingual sprays, oil,
tinctures, medicated lozenges, etc.)

Used oral capsules/tablets 651 357 285 ns
10.81 11.23 10.37

Applied topical cannabis oil, ointment, 1600 803 770 *
lotion, cream, slave, etc. to skin 26.57 25.26 28.02

Used rectal/vaginal cannabis 75 48 26 ns
suppositories 1.25 1.51 0.95

Other 96 45 49 ns
1.59 1.42 1.78

y Percentages sum to more than 100% because respondents could choose more than one option
*p<0.05; **p<0.01; ***p<0.001; ****p<0.0001; ns=not significant
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Table 5C: DPH Patient Survey Methods of Administration by Education (Among
6,111 Respondents who Used Marijuana in Past 30 Days)

Total Education
N <Bachelor's | O Bache |
% (N=2871) (N=3223) p-vaiue
Number of administration methods ek
used in the past 30 days
0 methods 74 44 30
1.21 1.53 0.93
1 method 953 447 502
15.59 15.57 15.58
2 methods 1619 721 892
26.49 25.11 27.68
3 methods 1598 679 917
26.15 23.65 28.45
4 methods 1028 521 503
16.82 18.15 15.61
5+ methods 839 459 379
13.73 15.99 11.76
Typical marijuana/ product use 6081 **
Higher in THC 2760 1323 1433
45.39 46.36 44.64
Higher in CBD 844 351 488
13.88 12.30 15.20
Contain somewhat equal amounts of THC 2063 1005 1053
and CBD 33.93 35.21 32.80
Don't know / not sure 414 175 236
6.81 6.13 7.35

*p<0.05; **p<0.01; ***p<0.001; ***p<0.0001; ns=not significant
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Table 5C: DPH Patient Survey Methods of Administration by Education (Among
6,111 Respondents who Used Marijuana in Past 30 Days)

Total Education
N@l <Bachelor's | O Bache |
wll  (N=2871) (N=3223) p-vaiue
Method of administration used (one
time or more) in thidg

Smoked dried flower 3921 2052 1861 ko
65.12 72.36 58.74

Vaporized dried flower 1704 742 956 ek
28.30 26.16 30.18

Vaporized concentrated (cartridge/vape 3751 1816 1925 *
oil) 62.30 64.03 60.76

Dabbed marijuana products (butane hash 984 595 389 rkkk
oil, wax, shatter, etc.) 16.34 20.98 12.28

Ate marijuana products (brownies, cakes, 3074 1452 1615 ns
cookies, etc.) 51.05 51.20 50.98

Drank marijuana infused products (tea, 285 160 125 *x
cola, alcohol, etc.) 4.73 5.64 3.95

Used sublingual (under the tongue) or 1413 613 796 *x
orally administered uptake products 23.47 21.61 25.13

(dissolvable strips, sublingual sprays, oil,
tinctures, medicated lozenges, etc.)

Used oral capsules/tablets 651 277 373 *
10.81 9.77 11.77

Applied topical cannabis oil, ointment, 1600 761 835 ns
lotion, cream, slave, etc. to skin 26.57 26.83 26.36

Used rectal/vaginal cannabis 75 34 41 ns
suppositories 1.25 1.20 1.29

Other 96 50 46 ns
1.59 1.76 1.45

y Percentages sum to more than 100% because respondents could choose more than one option
*p<0.05; **p<0.01; ***p<0.001; ****p<0.0001; ns=not significant

Smoking Dried Flower

Tables 6A, 6B, and 6C summarize results of survey responses pertaining to smoking
dried flower, with comparisons by gender, age group, and educational attainment,
respectively. 65% of respondents who reported using marijuana or marijuana products
in the past 30 days reported using smoked dried flower in a joint, bong, pipe, blunt, etc.
the past 30 days. Smoking dried flower was significantly higher among respondents
under age 51 compared to older respondents (72% vs. 57%) and respondents without a

Bachel ords degree
59%).

compared

t o

Thirty-one percent of respondents who reported smoking dried flower in the past 30
days reported smoking dried flower multiple times per day, while 21% reported smoking
dried flower less than once per week. A significantly larger proportion of respondents
without a Bacheloro6s
times per day (37% vs. 24%), while a larger proportion of respond e nt s
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degree than without reported smoking dried flower less than once per week (25% vs.
17%) and more than once per week (but not as much as once per day) (34% vs. 27%).

Thirty-seven percent of respondents who reported smoking dried flower in the past 30
days reported using less than 1/8 oz. of dried flower in the past 30 days, 30% reported
using between 1/8 and 1/2 o0z., 22% reported using between 1/2 and 1 oz., and 6%
reported using more than one oz. A larger proportion of male respondents than female
reported using more than 1 0z. (8% vs. 4%), while a larger proportion of female
respondents than male reported using no more than 1/8 0z. (42% vs. 33%) or an
unknown amount (8% vs. 4%). A larger proportion of respondents less than 51 years
old than older respondents reported using between 1/2 and 1 o0z. (23% vs. 20%) and
more than one oz. (7% vs. 5%), while a larger proportion of respondents older than 50
reported using up to 1/8 oz. (41% vs 34%) or between 1/8 and 1/4 oz. (15% vs. 13%). A
larger proportion of respondents without
reported using between 1/4 and 1/2 oz. (17% vs. 14%), 1/2 and 1 oz. (26% vs. 17%),
and more than one 0z. (8% vs. 4%). A larger proportion of respondents with a
Bachel or Geportddauging apeto 1/8 0z. (46% vs. 29%) and between 1/8 and 1/4
0z. (16% vs. 13%).
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Table 6A: DPH Patient Survey Smoked Dried Flower by Gender (Among 6,111
Respondents who Used Marijuana in Past 30 Days)

Total Gender
N Male Female |
%l  (N=3251) (N=2672) p-vaiue
Smoked dried flower in the past 30 days 6021 i
No 2100 1066 1005
34.88 32.79 37.61
Yes 3921 2185 1667
65.12 67.21 62.39
Frequency of smoking dried flower in a 3804 **
joint, bong, pipe, b
Less than once per week 802 404 386
21.08 19.13 23.75
More than once per week (but not as much 1142 645 475
as once per day) 30.02 30.54 29.23
Once per day 693 390 295
18.22 18.47 18.15
Multiple times per day 1167 673 469
30.68 31.87 28.86
Total amount of dried flower smoked 3827 Fhkk
over past 30 days A
0 to 1/8 ounce 1411 702 686
36.87 32.93 42.11
1/8 to 1/4 ounce 537 316 212
14.03 14.82 13.01
1/4 to 1/2 ounce 596 343 242
15.57 16.09 14.86
1/2 to 1 ounce 835 521 303
21.82 24.44 18.60
More than 1 ounce 228 162 62
5.96 7.60 3.81
Don't know/not sure 220 88 124
5.75 4.13 7.61

A Among respondents reporting smoking dried flower in past 30 days
*p<0.05; **p<0.01; ***p<0.001; ***p<0.0001; ns=not significant
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Table 6B: DPH Patient Survey Smoked Dried Flower by Age Group (Among 6,111
Respondents who Used Marijuana in Past 30 Days)

Total Age Group
N O 50 ydg O 51 vy¢ |
%l (N=3179) (N=2748) p-vaiue
Smoked dried flower in the past 30 days 6021 i
No 2100 883 1175
34.88 27.78 42.76
Yes 3921 2296 1573
65.12 72.22 57.24
Frequency of smoking dried flower in a 3804 *
joint, bong, pipe, b
Less than once per week 802 490 303
21.08 22.00 19.86
More than once per week (but not as much 1142 648 479
as once per day) 30.02 29.10 31.39
Once per day 693 382 301
18.22 17.15 19.72
Multiple times per day 1167 707 443
30.68 31.75 29.03
Total amount of dried flower smoked 3827 Fhkk
over past 30 days A
0 to 1/8 ounce 1411 766 631
36.87 34.15 41.11
1/8 to 1/4 ounce 537 295 235
14.03 13.15 15.31
1/4 to 1/2 ounce 596 362 223
15.57 16.14 14.53
1/2 to 1 ounce 835 521 300
21.82 23.23 19.54
More than 1 ounce 228 158 69
5.96 7.04 4.50
Don't know/not sure 220 141 77
5.75 6.29 5.02

A Among respondents reporting smoking dried flower in past 30 days
*p<0.05; **p<0.01; ***p<0.001; ***p<0.0001; ns=not significant
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Table 6C: DPH Patient Survey Smoked Dried Flower by Education (Among 6,111
Respondents who Used Marijuana in Past 30 Days)

Total Education
N@l <Bachelors | O© Bache |
%l  (N=2836) (N=3168) p-vaiue
Smoked dried flower in the past 30 days 6021 i
No 2100 784 1307
34.88 27.64 41.26
Yes 3921 2052 1861
65.12 72.36 58.74
Frequency of smoking dried flower in a 3804 Fkkx
joint, bong, pipe, b
Less than once per week 802 339 461
21.08 17.14 25.36
More than once per week (but not as much 1142 526 613
as once per day) 30.02 26.59 33.72
Once per day 693 383 310
18.22 19.36 17.05
Multiple times per day 1167 730 434
30.68 36.91 23.87
Total amount of dried flower smoked 3827 Fhkk
over past 30 days A
0 to 1/8 ounce 1411 572 835
36.87 28.66 45.80
1/8 to 1/4 ounce 537 250 285
14.03 12.53 15.63
1/4 to 1/2 ounce 596 347 249
15.57 17.38 13.66
1/2 to 1 ounce 835 528 307
21.82 26.45 16.84
More than 1 ounce 228 163 65
5.96 8.17 3.57
Don't know/not sure 220 136 82
5.75 6.81 4.50
A Among respondents reporting smoking dried flower in past 30 days
*p<0.05; **p<0.01; ***p<0.001; ***p<0.0001; ns=not significant

Vaporized Marijuana Concentrate

Tables 8A, 8B, and 8C summarize results of survey responses pertaining to using
vaporized marijuana concentrated, with comparisons by gender, age group, and
educational attainment, respectively. 62% of respondents who reported using marijuana
or marijuana products at least once in the past 30 days reported using vaporized
marijuana concentrate in the past 30 days. Vaporized marijuana concentrate use was
significantly higher among respondents under age 51 compared to older respondents
(68% vs. 55%).

Thirty-six percent of respondents who reported using vaporized marijuana concentrate

in the past 30 days reported using vaporized marijuana concentrate at least once per

day, while 26% reported using vaporized marijuana concentrate less than once per

week. A larger proportionofrespondent s wi t hout a Bachel or 6s
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degree reported using vaporized marijuana concentrate multiple times per day (25% vs.
19%) and once per day (16% vs. 13%), while a larger proportion of respondents with a
Bachel or 6s degr e eedusmgvaponzedimarguana concenprate léss
than once per week (27% vs. 24%) and more than once per week (but not as much as
once per day) (41% vs. 34%).

All respondents who reported using vaporized marijuana concentrate in the past 30
days were asked to indicate the amount of THC administered using vaporized
marijuana concentrate over the past 30 days. The amount of THC reported by
respondents should be interpreted with caution, as almost half of all respondents did not
know how much THC they administered using vaporized marijuana concentrate.
However, 40% of respondents reported administering between 1 and 150 mg of THC in
the past 30 days using vaporized marijuana concentrate. A larger proportion of male
respondents than female reported administering between 1 and 150 mg of THC (41%
vs. 38%), while a larger proportion of female respondents than male reported that they
did not know how much THC they administered using vaporized marijuana concentrate
(51% vs. 42%). A larger proportion of respondents over the age of 50 than younger
respondents reported that they did not know how much THC they administered using
vaporized marijuana concentrate (50% vs. 43%).

All respondents who reported using vaporize marijuana concentrate in the past 30 days
were asked to indicate the amount of CBD administered using vaporized marijuana
concentrate over the past 30 days. The amount of CBD reported by respondents should
be interpreted with caution, as more than 2 in 5 respondents did not know how much
CBD they administered using vaporized marijuana concentrate. However, 38% of
respondents reported administering between 1 and 150 mg of CBD in the past 30 days
using vaporized marijuana concentrate. A larger proportion of male respondents than
female reported administering between 1 and 150 mg of CBD (39% vs. 36%), while a
larger proportion of female respondents than male reported that they did not know how
much CBD they administered using vaporized marijuana concentrate (49% vs. 40%). A
larger proportion of respondents over the age of 50 than younger respondents reported
that they did not know how much CBD they administered using vaporized marijuana
concentrate (48% vs. 41%), as did a | arger
degree than without a degree (45% vs. 42%).
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Table 8A: DPH Patient Survey Vaporized Marijuana Concentrate by Gender
(Among 6,111 Respondents who Used Marijuana in Past 30 Days)

Total Gender
N Male Female |
%l  (N=3251) (N=2672) p-vaiue
Used vaporized marijuana concentrate 6021 ns
in past 30 days
No 2270 1211 1025
37.70 37.25 38.36
Yes 3751 2040 1647
62.30 62.75 61.64
Frequency of using vaporized marijuana 3551 ns
concentrate A
Less than once per week 909 500 397
25.60 25.75 25.61
More than once per week (but not as much 1346 770 556
as once per day) 37.90 39.65 35.87
Once per day 505 261 234
14.22 13.44 15.10
Multiple times per day 791 411 363
22.28 21.16 23.42
Amount of THC admini 3661 il
0 mg past 30 days 58 21 37
1.58 1.06 2.30
Between 1 and 150 mg in past 30 days 1447 818 607
39.52 41.15 37.66
Between 151 and 300 mg in past 30 days 288 194 90
7.87 9.76 5.58
More than 300 mg in past 30 days 182 123 53
4.97 6.19 3.29
Don't know/not sure 1686 832 825
46.05 41.85 51.18
Amountof CBD administe 3635 el
0 mg past 30 days 428 265 159
11.77 13.47 9.89
Between 1 and 150 mg in past 30 days 1368 764 581
37.63 38.82 36.15
Between 151 and 300 mg in past 30 days 198 116 76
5.45 5.89 473
More than 300 mg in past 30 days 39 28 11
1.07 1.42 0.68
Don't know/not sure 1602 795 780
44.07 40.40 48.54

A Among respondents reporting using vaporized marijuana concentrate in the past 30 days
y Total monthly amount consumed
*p<0.05; **p<0.01; ***p<0.001; ****p<0.0001; ns=not significant
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Table 8B: 2018 Marijuana Survey Results - Vaporized Marijuana Concentrate by
Age Group (Among 6111 respondents indicating marijuana use in past 30 days)

Total Age Group
N O 50 yg O 51 ye |
%l  (N=3179) (N=2748) p-vaiue
Used vaporized marijuana concentrate 6021 il
in past 30 days
No 2270 1005 1225
37.70 31.61 44.58
Yes 3751 2174 1523
62.30 68.39 55.42
Frequency of using vaporized marijuana 3551 *
concentrate A
Less than once per week 909 543 351
25.60 26.36 24.32
More than once per week (but not as much 1346 770 559
as once per day) 37.90 37.38 38.74
Once per day 505 269 230
14.22 13.06 15.94
Multiple times per day 791 478 303
22.28 23.20 21.00
Amount of THC admini 3661 il
0 mg past 30 days 58 27 30
1.58 1.27 2.02
Between 1 and 150 mg in past 30 days 1447 839 588
39.52 39.56 39.54
Between 151 and 300 mg in past 30 days 288 198 88
7.87 9.34 5.92
More than 300 mg in past 30 days 182 143 36
4.97 6.74 2.42
Don't know/not sure 1686 914 745
46.05 43.09 50.10
Amount of CBD admini 3635 el
0 mg past 30 days 428 258 160
11.77 12.22 10.88
Between 1 and 150 mg in past 30 days 1368 814 536
37.63 38.56 36.44
Between 151 and 300 mg in past 30 days 198 137 59
5.45 6.49 4.01
More than 300 mg in past 30 days 39 32 7
1.07 1.52 0.48
Don't know/not sure 1602 870 709
44.07 41.21 48.20

A Among respondents reporting using vaporized marijuana concentrate in the past 30 days

y Total monthly amount consumed

*p<0.05; **p<0.01; ***p<0.001; ****p<0.0001; ns=not significant
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Table 8C: 2018 Marijuana Survey Results - Vaporized Marijuana Concentrate by

Education (Among 6111 respondents indicating marijuana use in past 30 days)

Total Education
N <Bachelor's O Bache |
%l  (N=2836) (N=3168) p-vaiue
Used vaporized marijuana concentrate 6021 *x
in past 30 days
No 2270 1020 1243
37.70 35.97 39.24
Yes 3751 1816 1925
62.30 64.03 60.76
Frequency of using vaporized marijuana 3551 Fkkx
concentrate A
Less than once per week 909 412 495
25.60 24.36 26.73
More than once per week (but not as much 1346 582 763
as once per day) 37.90 34.42 41.20
Once per day 505 266 238
14.22 15.73 12.85
Multiple times per day 791 431 356
22.28 25.49 19.22
Amount of THC admini 3661 rork
0 mg past 30 days 58 21 37
1.58 1.19 1.96
Between 1 and 150 mg in past 30 days 1447 689 756
39.52 39.04 40.06
Between 151 and 300 mg in past 30 days 288 152 136
7.87 8.61 7.21
More than 300 mg in past 30 days 182 109 73
4.97 6.18 3.87
Don't know/not sure 1686 794 885
46.05 44.99 46.90
Amount of CBD admini 3635 Fhkk
0 mg past 30 days 428 204 224
11.77 11.63 11.97
Between 1 and 150 mg in past 30 days 1368 655 711
37.63 37.34 37.98
Between 151 and 300 mg in past 30 days 198 123 75
5.45 7.01 4.01
More than 300 mg in past 30 days 39 28 11
1.07 1.60 0.59
Don't know/not sure 1602 744 851
44.07 42.42 45.46

A Among respondents reporting using vaporized marijuana concentrate in the past 30 days

y Total monthly amount consumed

*p<0.05; **p<0.01; ***p<0.001; ****p<0.0001; ns=not significant

Dabbed Marijuana Products

Tables 9A, 9B, and 9C summarize results of survey responses pertaining to dabbing
marijuana products, with comparisons by gender, age group, and educational

attainment, respectively. 16% of respondents who indicated using marijuana or

marijuana products at least once in the past 30 days reported using dabbed marijuana
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products in the past 30 days. Dabbing was significantly higher among male respondents

compared to female (19% vs. 12%), respondents under age 51 compared to older

respondents (23% vs. 9%), and respondents withouta Bachel or 6s degree co
respondents with a degree (21% vs. 12%).

Twenty-eighty percent of respondents who reported dabbing marijuana products in the
past 30 days reported dabbing marijuana products at least once per day, while 45%
reported dabbing less than once per week. There were no significant differences in
reported dabbing by gender, age, or education.

All respondents who reported dabbing marijuana products in the past 30 days were
asked to indicate the amount of THC administered by dabbing marijuana products over
the past 30 days. The amount of THC reported by respondents should be interpreted
with caution, as more than 2 in 5 respondents did not know how much THC they
administered through dabbing marijuana products. However, 39% of respondents
reported administering between 1 and 150 mg of THC in the past 30 days by dabbing
marijuana products. A larger proportion of respondents over the age of 50 than younger
respondents reported that they did not know how much THC they administered using
vaporized marijuana concentrate (47% vs. 41%).

All respondents who reported dabbing marijuana products in the past 30 days were
asked to indicate the amount of CBD administered by dabbing marijuana products over
the past 30 days. The amount of CBD reported by respondents should be interpreted
with caution, as approximately 2 in 5 respondents did not know how much CBD they
administered through dabbing marijuana products. However, 35% of respondents
reported administering between 1 and 150 mg of CBD in the past 30 days by dabbing.
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Table 9A: DPH Patient Survey Dabbing Marijuana Products by Gender (Among
6,111 Respondents who Used Marijuana in Past 30 Days)

Total Gender
N Male Female |
%l  (N=3251) (N=2672) p-vaiue
Dabbed marijuana products in the past 6021 Fkkk
30 days

No 5037 2619 2346
83.66 80.56 87.80
Yes 984 632 326
16.34 19.44 12.20

Frequency of dabbing 911 ns
Less than once per week 408 259 139
44.79 44.43 45.57
More than once per week (but not as much 247 156 86
as once per day) 27.11 26.76 28.20
Once per day 84 58 23
9.22 9.95 7.54
Multiple times per day 172 110 57
18.88 18.87 18.69

Amount of THC admini 952 **
0 mg past 30 days 17 11 6
1.79 1.80 1.89
Between 1 and 150 mg in past 30 days 374 230 133
39.29 37.70 41.82
Between 151 and 300 mg in past 30 days 105 80 22
11.03 13.11 6.92
More than 300 mg in past 30 days 51 40 10
5.36 6.56 3.14
Don't know/not sure 405 249 147
42.54 40.82 46.23

Amount of CBD a@mini 951 ns
0 mg past 30 days 165 107 54
17.35 17.60 16.93
Between 1 and 150 mg in past 30 days 334 214 113
35.12 35.20 35.42
Between 151 and 300 mg in past 30 days 56 40 15
5.89 6.58 4,70
More than 300 mg in past 30 days 7 3 4
0.74 0.49 1.25
Don't know/not sure 389 244 133
40.90 40.13 41.69

A Among respondents reporting using vaporized marijuana concentrate in the past 30 days

y Total monthly amount consumed

*p<0.05; **p<0.01; ***p<0.001; ****p<0.0001; ns=not significant
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Table 9B: DPH Patient Survey Dabbing Marijuana Products by Age Group (Among
6,111 Respondents who Used Marijuana in Past 30 Days)

Total Age Group
N O 50 ydg O 51 ye |
%l (N=3179) (N=2748) p-vaiue
Dabbed marijuana products in the past 6021 Fkkx
30 days

No 5037 2452 2498
83.66 77.13 90.90
Yes 984 727 250
16.34 22.87 9.10

Frequency of dabbing 911 ns
Less than once per week 408 299 107
44.79 43.78 48.20
More than once per week (but not as much 247 181 63
as once per day) 27.11 26.50 28.38
Once per day 84 67 17
9.22 9.81 7.66
Multiple times per day 172 136 35
18.88 19.91 15.77

Amount of THC admini 952 Fhkx
0 mg past 30 days 17 7 10
1.79 0.99 4.15
Between 1 and 150 mg in past 30 days 374 273 101
39.29 38.78 41.91
Between 151 and 300 mg in past 30 days 105 93 10
11.03 13.21 4.15
More than 300 mg in past 30 days 51 44 6
5.36 6.25 2.49
Don't know/not sure 405 287 114
42.54 40.77 47.30

Amount of CBD admini 951 *
0 mg past 30 days 165 122 41
17.35 17.38 16.94
Between 1 and 150 mg in past 30 days 334 244 87
35.12 34.76 35.95
Between 151 and 300 mg in past 30 days 56 51 5
5.89 7.26 2.07
More than 300 mg in past 30 days 7 7 0
0.74 1.00 0.00
Don't know/not sure 389 278 109
40.90 39.60 45.04

A Among respondents reporting using vaporized marijuana concentrate in the past 30 days

y Total monthly amount consumed

*p<0.05; **p<0.01; ***p<0.001; ***p<0.0001; ns=not significant
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Table 9C: DPH Patient Survey Dabbing Marijuana Products by Education (Among
6,111 Respondents who Used Marijuana in Past 30 Days)

Table 9C: 2018 Marijuana Survey Results - DABBING MARIJUANA PRODUCTS by EDUCATION
(Among 6111 respondents indicating marijuana use in past 30 days)

Total Education
Nl <Bachelor's O Bache |
%l  (N=2836) (N=3168) p-vaiue
Dabbed marijuana products in the past 30 6021 Fkkx
days
No 5037 2241 2779
83.66 79.02 87.72
Yes 984 595 389
16.34 20.98 12.28
Frequencyofdabbi ng mari j u; 911 ns
Less than once per week 408 237 171
44.79 43.25 47.11
More than once per week (but not as much 247 145 102
as once per day) 27.11 26.46 28.10
Once per day 84 51 33
9.22 9.31 9.09
Multiple times per day 172 115 57
18.88 20.99 15.70
Amount of THC adminis 952 ns
0 mg past 30 days 17 10 7
1.79 1.74 1.85
Between 1 and 150 mg in past 30 days 374 229 145
39.29 39.90 38.36
Between 151 and 300 mg in past 30 days 105 68 37
11.03 11.85 9.79
More than 300 mg in past 30 days 51 32 19
5.36 5.57 5.03
Don't know/not sure 405 235 170
42.54 40.94 44.97
Amount of CBD adminis 951 ns
0 mg past 30 days 165 91 74
17.35 15.88 19.58
Between 1 and 150 mg in past 30 days 334 210 124
35.12 36.65 32.80
Between 151 and 300 mg in past 30 days 56 41 15
5.89 7.16 3.97
More than 300 mg in past 30 days 7 5 2
0.74 0.87 0.53
Don't know/not sure 389 226 163
40.90 39.44 43.12

A Among respondents reporting using vaporized marijuana concentrate in the past 30 days
y Total monthly amount consumed
*p<0.05; **p<0.01; ***p<0.001; ****p<0.0001; ns=not significant

Edible Marijuana Products
Tables 10A, 10B, and 10C summarize results of survey responses pertaining to

consuming edible marijuana products, with comparisons by gender, age group, and
educational attainment, respectively. 51% of respondents who reported using marijuana
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at least once in the past 30 days reported using edible marijuana products in the past
30 days. A larger proportion of female respondents than male (53% vs. 49%) and
respondents under age 50 than older (59% vs. 42%) reported edible marijuana use.

Twelve percent of respondents who reported using edible marijuana products in the
past 30 days reported using these products at least once per day, while 61% reported
using these products less than once per week. A larger proportion of respondents less
than 51 years old than older respondents reported using edible marijuana products less
than once per week (66% vs. 52%), while a larger proportion of older respondents than
younger reported these products more than once per week (31% vs. 25%) and once per
day (14% vs. 7%).

All respondents who used edible marijuana products in the past 30 days were asked to

indicate the amount of THC administered by using these products over the past 30

days. The amount of THC reported by respondents should be interpreted with caution,

as almost 1 in 4 respondents did not know how much THC they administered. However,

59% of respondents reported administering between 1 and 150 mg of THC in the past

30 days by through edible marijuana products. A larger proportion of male respondents

than female reported administering between 150 and 300 mg of THC (13% vs. 8%),

while a larger proportion of female respondents than male reported that they did not

know (27% vs. 22%). A larger proportion of respondents under the age of 51 than older
respondents reported administering between 150 and 300 mg of THC (12% vs. 9%),

while a larger proportion of older respondents than younger reported that they did not

know how much THC they administered through edible marijuana products (27% vs.

23%). A larger proportion of respondents with a Bachelor 6 s degree than resp
without a degree reported administering between 1 and 150 mg of THC through edible

marijuana products (63% vs. 54%), while a larger proportion of respondents without a
Bachelords degree reported ®R%at they did not

All respondents who used edible marijuana products in the past 30 days were asked to
indicate the amount of CBD administered by using edible marijuana products over the
past 30 days. The amount of CBD reported by respondents should be interpreted with
caution, as approximately 1 in 3 respondents did not know how much CBD they
administered through edible marijuana products. However, 45% of respondents
reported administering between 1 and 150 mg of CBD in the past 30 days through
edible marijuana products.

95



Table 10A: DPH Patient Survey Edible Marijuana Products by Gender (Among
6,111 Respondents who Used Marijuana in Past 30 Days)

Total Gender
N Male Female |
%l  (N=3251) (N=2672) p-vaiue
Used edible marijuana or marijuana 6021 *x
products in the past 30 days
No 2947 1645 1262
48.95 50.60 47.23
Yes 3074 1606 1410
51.05 49.40 52.77
Frequency of using edible marijuana or 2941 *
marijuana products A
Less than once per week 1781 937 806
60.56 61.24 59.48
More than once per week (but not as much 798 431 357
as once per day) 27.13 28.17 26.35
Once per day 284 128 151
9.66 8.37 11.14
Multiple times per day 78 34 41
2.65 2.22 3.03
Amount of THC adminis 3000 ok
0 mg past 30 days 80 36 44
2.67 2.30 3.19
Between 1 and 150 mg in past 30 days 1770 918 817
59.00 58.70 59.20
Between 151 and 300 mg in past 30 days 332 211 112
11.07 13.49 8.12
More than 300 mg in past 30 days 82 52 28
2.73 3.32 2.03
Don't know/not sure 736 347 379
24.53 22.19 27.46
Amount of CBD adminis 2981 rrk
0 mg past 30 days 488 284 194
16.37 18.36 14.08
Between 1 and 150 mg in past 30 days 1332 688 619
44.68 44.47 44.92
Between 151 and 300 mg in past 30 days 134 77 53
4.50 4.98 3.85
More than 300 mg in past 30 days 28 20 8
0.94 1.29 0.58
Don't know/not sure 999 478 504
33.51 30.90 36.57

A Among respondents reporting using vaporized marijuana concentrate in the past 30 days

y Total monthly amount consumed

*p<0.05; **p<0.01; ***p<0.001; ****p<0.0001; ns=not significant
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